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Lthough the knowledg and oondiiac of 
| the Art of Navigation' be-of Jateiyears 
WW growntoa farigreater Perfedtion; than 
-3e can appear to>haverhdd:i in/any 2-09? Hoes 
Ta Age ; and by thar' means; the World, and 
11 . »-—» all the pattsithereof, | have been further 
diſcovered, yea, Sailed round. about : the Traffick-and 
Entercourſe| bf iſeveral 'Natiors ,- how nemdte::ſogver 
facilitated ; knowledg indivineand-huniine-chingsdi- 
yulged : and:(which,as I 'canceive;is of | moſt : _ | 
tance, ſceming -as/yet 'to be'the'principal-fcope of the 
Divine Providence in-dilcovering;: aſe. Myſteries); the 
lightof the glorious Goſpet of Cbriſhy. being) therojphry 
poweri of God wito- Salvation>isextended «6 thofeifilly 
Captivesof Sathan in Ymerica,, by meangvofthole:tany 
Plantations we have amongſttherewhichPlantarions( E- 
venfrom their firſt breathing )have received poſinall fur- 
therance from your Noble 7 and bounty, as I know 


. - } 
+ < 


by my own' Experience Mm that where'lometimes I was, 
and haye underſtogd no leſs by others in the reſt. 


Yet 


The Epiflle DepiCcaTory. 


Yet notwithſtanding this notable growth and daily 
exerciſe of the Art of Navigation , it ſtill remains imper- 


Fe in ſome points. For whereas the practice thereof 


doth eſpecially conſiſt in the knowledg of Latitudes, 
Courſes, and Diſtances ; the way of finding diſtances at 
Sea , namely, by the Log and Line, 1s rather opinio- 


native and conjectural then certain, being grounded up-- 


on this duppoſition , that the compaſs of the World in 


any great Circle is 21600 Ttalian miles(as they call them) 


and that ſuch an [t«/iar mile contains ro0o Paces, and 
every of thoſe paces five Engliſh feet : and according to 
theſe meaſures they divide their Log-line,and keep their 
account of the ſhips way at Sea. 

; Having therefore by an Experiment which I made a 
year ſince, found more neerly the compatle of the Earth, 
and the quantity ofa Degree on the ſame in our known 
Meaſures , and applyed it to uſe in Navigatioz, in this 
Treatiſe following : and further added ſome other ſuch 
things. as I conceived to, be wanting in the practice of 
that Art: LThave preſumed.to preſent tt to your Eord- 
ſhip, as well becauſe by your knowledg in Navigatior, 
and the experience you have had in your Honorable en- 
terprizesat Sea, youare well able to judg of it: as alſo 
being confident that according to your noble diſpoſition 
you will favourably accept thereof, though otherwiſe 
of it ſelf unworthy. The moſt High God ever blefled 
and glorious,multiply unto your Honour all his bleſſings 


in Chriſt Jeſu. 


Tour Honours in all due Obſervance, 


RiCHARD NoRwWooOoD. 
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| To.'thei Bader. 
nh He Circuit of the Earth and Sea(ar the circhnifovonce ofevery Cir- 
cle )comtains 360. Degrees, by which degrees the diſtances thereon 


Fc WP” meaſured. ſo that the knowledy of thequantity of ſuch aDe gree 


in our known mtaſures, is a fundamental principle in Cof mography 


| \vid Navi gatron, as upon whith rs grounded the Feckombyg 'of the ſhips way or 


#iftance ran; For thoxgh a Marinetbeing in bis V vfape on the unſt Ocean, 
heve ſometimes three things to certifie him where he 1s,,' and how to ſhape hes 
Courfe tothis defired\Port ,namtiy,his Latitude,Courfe, and -D:ſt ancezand-ſome- 
tines a fourth, namely. ſome neer conjecture of his Longitude by the Variation, 
wr otherwiſe; yet of tent imes(4+ 19 vloſe weather he Hath nothing but h#s courſe 
aud diftayce; otherwhiles only his Latithd: and \Diftance it hrs chief guide n 
feling with bis intended Port 1 know ut 1 uſual to'allow neer7 Fathomsor 41} 
feet to a kyot, and ſo many of thoſe knots as run ont in balf «a Minme ſo many 


miles they acconnt the Ships way to be 1# an hour." And 'if in half 4'minute ſhe 
m1} free thin in 60 munutes,or an hour (he runs 5000 Feerzand rhus they 
"ecconnt 5000 Engliſh feet or 1 050: pates tobe 4 milt,and 60 'of thole miles 


trbt'a Degree,ſuch a5 thr whole crenmferenct'sn any grea'C izele is 3 60.But 
bro 14 this known to'be true? If it be anſwered, that" it 1thnown tobe fo by Ex 
ference; then I wou'd kriow further by what Experiment this was found to be 
fot Where td by whons Made? 1 projy thus ſo wnrh the rather, becauſe 1 am 


frſwaded we have at this day as many excellent Navigators in this King- 


tome;and as great Voyager performed, as frons anj'other place intheworld,and 
ooborant of flee Valanrmontt rr reg ye nr 
if thems, though it were but imranning $7 16 degrees neer the Mevidian:fur 
fe I doubt not but that which I have here written thereof would recerve fur- 
ther confirmation and better entertainment then haply-4t will now bring ſo 
mech different from the common opimon, and rhe Arts of Navigation andC of - 
migrephy wolWd' be much more -perfefted in ſhort time.” *For one erronr (4s a 


| frarful Mother is oftentimes rhr-canſe of wire,andfothe removing of one is 


* theoccafion of removing others Heſpecially, when they ts mntually ſupport one 


another: As we ſhall here ſhew how the Error in the Projeftion and uſe of the 
("ommon Sea-chart,zs 044 by't his Ervour of atcounting only 300000 of 
our Feet toa Degreezand this in like ſort upheld by that, ſo that they will ſtand 
i” fall together. And ſurely t hat had fallen long ſince, being (o manifeſtly con- 
vinced;sf it had not been upheld by thts,” For the confiting of thar;(l mean the 
common Sea-chart ) it was ſufficient to know that the Earth and Sea make 
0:6 Spherical body but in diſproving and reftifying this,it ts neceſſary to kyow 
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"moreover whot is the quantity of that Spherical body: and to that end it wa 

neceiſary.to make 4 en{sble appiication of our known Meaſures, to adetrmi | 
ned, pars of the wholg,thet ſethe quantity of t hat determined part being known, © 
4nd the, proportion i horeaf\to.the wholt\the. quantity of the whole might alfo by | 


"diſeruiredy, And Mhied he peared in be experiment following mbich if 
have ot banded ſoexatty,in alhgoints 4; ſome wenld deſire: T hat requirs 
more time and charg (then {cond well beſtow), zet 1 doubt ot but it will b 
found that 1 hawe' come very,neergbe Truth, Some happyly will cenſure we-fir 
being my ſelf. at the expence to make #ch av Experiment. But I was as frie 
galsn it.as 1 gould, adding pine ond induſtry to ſave expencer] came up un tey 
er eleven days ahd bed ot ber necef[ ary oecaftons tolead,pr from the one Cot to 
the «ther,and did. thi as athing falling oppertiinely in my way. But indeed (a 
in all ther. parts of Learning ) ſo 1m ehe Marhematicks, eſpecially intheir 
application, or. widdle Atathewotichs(as ſomecall them,)it is neceſſary with 
Speculation to joyn atyal and experimental prattices; the former being empty 
avdexceriaig xt bou ghee, {tis.thue, 4hat the Mathematics afford large 
fields of delightfal ſpeentat ins. whixern 6. marmight. walk for wth navch 
plenſere> Bit 6. fr ins ſ0. many for Flowet «be bring. hine ne boney;\ or fram 
ſuch larg\fieldsnaſheaves 2:6 mean,if by bring <a. rx Speculatiens to fore 
uſeful pratt ces. neither kunfelf-nir ethervare Viks tortcerve muph fro by 
them. Butuhis wndeed cantut. be effefted- without quare, labour axd diffitulty ge 
Yomthrnert requerts Meghan: caland Bediry exaroiſes,Phich ſee viteew tne 
euean and aaenrt hg \f cop her Bu ferwierine ann Parts acknowiedy ta bane 
bad living tndemernendnce bythe Markeraatechs,andvet by Speeulatinn 
only, but tather by. my.proflice. therein. and therefore alſo 1 deſire (wbat want 
dies) toyrakghhing frunfultowny felfeaiid ethers: And tothat end bas ſpent 
in ſome privcigl partgof the Mathematichs,neer as much time and medns.tn 
experinental Be abRecsend Cank lnſlens; 42 tm the Speculation MMorrener cone 


deriug thettbangitrollar Experiment wacyrops d.ahpvetherty.yeartfincty * 


63-087 Compey. nam ev? Wie ht, $0.ryvite owe tothe. tryal of ty As 
thieg wich. he would havedayebarſolf if hk had found ſuch fartheranct and 
opprtunity 45 hedefired-whithoulſacias bt did veryyer any other (inge'that txmit, 
Kather theu ſo nabi4and fo nece(ſary.a Problem ſhould. longer reſt-unreſelved, 
{took theagperiiynry -dffered > beping it muy bt ar ectaſion to het on ſome 
ethers to.dothe'lths.Jrtmirh fewre other) things which 1 conceitted $0'bt wa 
trag 174 be ipred ice of Naw fat Ty: 5 \L. bawe bandledinths enſun 'g Treatiſe 

which [ commacud fo Jour fraendly ace prance 5 AF areipel. \e. ' Wy 
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th common opinion. touching the Compaſs of the Earth, and 
mn, ch a my of the ſame, 
2 ii9fi 1o 910m of fir 
DEST T is a common received opinion in England, 
Ik: (and the like is in othes places.) that.alloming 
5 of our Ezgbſb feet toa-Geometrical:pace', 
1 000 of thote paces make an/ralias mile,and 
60 of thoſe miles in any great Cirgle-vupon 
&)))L the Spherical Surface of the Earth or Sea make 
REA x Degree; and thus it igfappoſed, tþat.a-De- 
1/77 £1277 gree contains 6oamiles, pt:60060:PRFER\ BL 
Joo0s paſag Es; plifh-eer, and by ſuth __ Maxipers ip their 
Voyages by Sea keen their Reckonings: i . And becauſe the whole 
Acumference of a Circle is.3 60 Degrees, therefore the campaſſe of 
the Eacth, according 'to this opinion ſhaukd be--2 3 690-ſugh, tay 
niles,, of" 21600000 paces,.or ro8oenLge of onriEnglith 
Wirnce ehis opinion carhes' 0r upon. whas #xperimantcit thoy be 


Founded, I canner certainly ſay; It may ſcem #0 be taken,or rather 
miſtaken 


Poe on Frocogrnatratiie To nope, 75 Ate A ar fo mn a. > & KK 1 + © 
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miſtaken from Prolomsy : who ſaith, there are 500 Stadivme inz 
devree, the ſame was before afhrmed by Marin 7 yrixe, of whom 
\Prelomy \peaking in the 11 Chapter of his firſt Book of Geogya 


Hath'theſe words, Sedin hoe quoque rette ſentit partem unnm qualinum- 


eft circulns maximum ET CEMarun ſexaginta, quingint a In terr con- 
ſtitnere Stadia, id emms confeſſts dimenſiombus conſouum exiftit, 
Now a Stadinw not only amongtt, the Greeks, but USappears by 
Heredotws, among all other Nations bf Afia ahd in Egypr,didn- 
fit of 6ooffeet, or 100 Orgyas , 'an'Orgya containing (ieefor 
four cubits, as our fatbom doth. the (ame alſo is tefified by Suid 
and others : So that a Degree gontgining 5 oo Staftums, and every 
Stadium 600 feer{iÞ>f6llaws tata) Degreg mult contain 300000 
feer,exactly agreeingiin.aamber the.common received opinion 
in England, which therefore may ſeem to be hence derived, and 
would aliorecerive much confirmation hereby ( he being-an-Auther 


of ſuch approved credit ) .if it couJd- be approved that our Exglzſh. 


feet were exaQtly equal to the Epyptiavor Alexandrian foot, wheie 
Prolomy wrole. Otherwiſe thac being true , that ſo many of their 
feet make a degree.. it will follow, that if ours be greater, there 
be fewer of them contained ina degree ; 'if lefler ( as undoubted- 
ly they are.) there muſt be more of them contained in a De- 
Sent 7 10:19 5919525 nomeoo 3 2 Ro 

® Philinder in his: Commentary upon the third Chapter of the 
third'Book of Vierwvime\,” hath expreſſed the quantity of the ancient 
Roman foot , where'(by a competent allowance for the ſhrinking 
of the paper being printed wet;) it may probably be gathered that 
ir was ſomething longer then -our Exgliſh foot. But the eMlex- 
andrian” 21d Egyptiax :foot! was much. greater , for according 
to Heroniechamens, 5 eAlexandrian feet were equall to 6 
Roman 'feet': ſeeing then the ancient Rewan' foot was: iomething 
greater then ours, the Alexandrien foot mult needs be much grets 


ter then ours. -So that whereas Pro/awy ſaith there gre 500 St. 


dinm# \n# degree \ arid as we have ſhowed a Stadiums did, confiſt ef 
6 op Bey Ihole being E gyptian or: Alexandrign feet;,-asit is mol 
probable',” being the place where Prolomy lived ; / there mult be a fat 
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orcater timber of our feet in a Stadivms, and ſo in a cegree; whener | 
35 21570 : 
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it. is evident, that there is no ſufficient footing for this common 
opinion in the aſſertion of Lrolomy. 


.. Neither doth the praQtice and experience of Mariners in their 
Voyages at Sea prove it ; for there 1s no reckoning or experiment 


at. Sea ſet down by any ( that I have ſeen) to confirmit. And 
though it be tree, that in failing between two places that lie 
meer to one and the ſame Parallel, they ground their reckon- 
ins chiefly upon this ſappoſition , that 300000 of out Engliſh feet 
make a Degree , yet can they ſeldome or never by thoſe reckon- 
ins diſcern the Error, the rather for that they have been, and 
for the moſt part are ſtill kept upon the Plain or Common 
Sea-Chart , which makes a Degree in any Parallel equal to 
2 Degree in the EquinoGtial ; and ſo makes a Degree in any 
Parallel to contain 300000 feet : And it is true , that in 
ſome Parallel a Degree doth contain only 300000 of our En- 

iſh feet; namely, about that Parallel which is in Latitude: 35 
Gevrees (as we ſhall further ſhew hereafter ) neer unto which 
hve the principal of our Eaſtern and Weſtern Voyages been 
made. And thus, though this opinion of 300000 feet in a De- 
gre , and the projeRion of the Commer Chart be both erre- 


$ gious; yet becauſe the error ef the one doth ſomething ſalve the 


athex., they could- not be ſo eafily diſcerned by Experience 


+ This opinion.of 300000 Engliſh feet to a Degree, may ſeem 
Alo.to. be ſomething confirmed by an Obſervation made by our 
Countrey-man Maſter Edward-Wright , upon Mount Edge- 
cowbe neer Plimonth , of the Semidiameter. of the Earth, which 
is bath ſet down in his Book, - Of the. Correttton of Errors in 
Nevigation , Chap. 15. where he finds the Semidianeter to 
te 18312621 of our Exgliſh feet , whence it may be gathered, 
tatin a Degree of a Great Circle of the Earth , there ſhould nor 
be-full out 32 0000 of our feet ; but the: way by him then uſed, 


| tough it was very fit for the end whereunto: he there ap= 
"Plies it ; namely, to find the dipping or depreſſion of the appa- 
tent- Horizon beneath + the true , according to the beighth of 


the eye above the water ; yet will it eafily-be granted to be 
; B no 
2 
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no exact way for finding the Semidiameter , and conſequerily 


the CircumferenCe of the Earth, or the quantity of a Degree 
on the ſame; and ſo he ſa)s there, that he uſed that way, becauſe 
h2 wanted opportunity to- put in praftice a more exact way, 
Wherefore for the further SatisfaRion of my ſelf and others in 
this Point, and chiefly for the neceſſary uſe it hath in the Praice 
of Navigation, 1 have made the Experiment following , that 
ſo the quantity of a Degree, and of the whole Compaſle of the 
Earth might ac leatt-wiie be nearly known in our Exgliſh mex. 
ſures. | | 


CHA FP. IL 


An Experiment made for finding the quantity of a Degree, 
and ſo the Circumference of the Earth and Sea in our 


known meaſures. 


> Aving occafion' to be in the City of York, 4 
bout the beginning of Jure, Anno 1635, I 
2A m:d-: there (everal Obſervations of the Meridi- 
Y an Altituds of th2 Sun, the. laft of which was 
made thz eleventh day of June, thz Skie wat 


"£2 every - of” rhole dayes ſomething over-calt at 


FI, 


noon, yet not ſo much but that an Obſervation might be made ' 


to neer ſcantling: And becauſe the laſt of thoſe Obſervationsis 
moſt fit for the preſent occahon, and that day was as clear as any 
of the” other ," we will: here eſpecially make uſe of that, being is 
fdlowerh. 7 + 5 3 

. Upon the eleventh of June 1635. 1 made an Obſervation neat 
the middle of the City of York, of the Meridian Altitude of the 
Sun, by an arch of a Sexzant of more than five foot Semidiameter, 
end found the apparent-Altitude of the Sun that day at noon to be ' 


59 degrees '33'minutey. | 


--I had alfo gy be cs the eleventh day of Juxe, eAmv 
3633. obſerved in_t 


City of Loyden , 'near the Tower, the. 
7 | apparent 


dives of ſuch Chains | 


Feet, which here we regard no. 


—w® 
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apparent meridian Altitude of the Sun , and found the ſame to be 


62 v% cy 
And ſeeing the Sun's declination upon the eleventh day of 
1635, and upon the ſixth day of Juve 1633, was one 
and the ſame without any ſenſible difference; and becauſe theſe 
Altitudes differ but little , we ſhall not need to fmake any altera- 
tion or allowance, in reſpet of Declination, RefraRion, or 
Parallax: Wherefore ſubRraRting the lefler apparent Altitude ; 
namely, 59 degrees 33 minutes, from the greater 62 degrees 
1 minute, there remains 2 degrees 28 minutes , which is the dif- 
ference of Latitude of theſe tyo Cities ; namely , of Loxdex 
wd York, | 
Alſo by the aforeſaid Obſervation made in York, it appears, 
that the Latitude of that City is 53 degrees 53 minutes al- 
moſt. | 
«But to our purpoſe ;; Coming at that time from thence to - Lou- 
4s; I fucther found by meaſure, that the Parallel af York is from 
the Parallel of London, 9149 Chains ; every Chain being fix 
Poles, and every Pole 165 of oar Engliſh Feet; that is, every 
Chain ninety nine Feet. ( After what manner. I found this to 
te fo, we (hall further expreſle hereafter : ) Bur: thus, as 1 ſay, 
I found that Tork, is more Northerly than London; by: 9149 
Chains: And before we have._noted that theſe two places differ 


1n Latitude 2 degrees 28 minutes: therefore it follows , that 2 


degrees 2.8 minutes of the meridian on the Ezcth and Sea, is e-. 
quil to 9149 Chains. And if accordingly we would know how 
many of theſe Chains a*e contained in one Degree,we may find that 
by the Rule of Proportion, firſt reducing the Degrees ints minutes, 
and then ſay, - _ 3) © IN | 
Ifthe difference of Latitude 148 co, ar. 7. $2974 
ave ſuch a number of Chains. . :.: 0249--: © 796137 
Then one Degree, that is 60 I.77815 
| -37099 -- 3.56926 
and ſomewhat mn1re, namely, five Feet, whicts reduced. into Feet, 
make 3671 95: that is, 367200 Feet in a Degree, lacking four 


B 2 h Thus 
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Thus then, according to this experiment , It is evident, that 

one degree of a great Circle meafured on the Earth is near 367206 
feet, which in our poles of 165 feet, is 22254 poles,and about one - 
half,,: and theſe reduced into Furlongs at 40 poles tothe Fur- 
long, make 556 Furlougs and 14 poles: and laltly, theſe reduced 
into our Engliſh miles, of 8 Furlongs to a mile, make 69 miles 
and 4 furlongs 14 poles, that is 69+ miles and 14 poles,ina De- 
Sree. 
” And hence, according to the moſt approved Hypotheſis of the 
Sphericity of this Terreſt:al Globe , we may find the compaſſe of 
it as followeth. But firlt, you may note that we ſpeak not here 
of the compaſle of the earth in any parallel or leſſer circle deſert. 
bed upon any fide thereof , ( that being various according to. 
the different diſtance of thoſe circles from their poles ) but of 
the compaſle taken in the middle or greateſt thickneſle of the 
Globe, namely, in any great Circle , ſuch'as divide the whole 
Globe into two equal parts, of which kind are the EquinoQial 
and all Meridians, &c. this being properly the Perimeter or Com- 
paſſe of a Spherical Body. 

Now ſeeing a Degree is the 360-part of the circumference of 
a Circle (for any circumference being divided aQually or by fup- 
poſition into 360 equal parts, thoſe parts are called degrees) 
if we can find how many Feet, paces, miles, or other known meas 
ſures are contained in one of thoſe degrees , then ſhall we eafily 
conclude how many of the ſame known meaſures are contained 
in the whole Circumference - But by the former experiment 
we find, that in one degree of a great Circle on the Spherical Suyer- 
ficies of the earth there is contained 367200 feet , therefore itis 
evident that 360 times 367200 feet , is the compaſſe of the 
whole 5 wherefore multiplying 367200 by 360, the-produd 1s 
132192000 feet , .Which reduced into polesis 8011636, and 
theſe reduced into Furlongs , are 200290 Furlongs 36 poles: 
and laſtly , theſe rednced into miles, ars 25036 Engliſh 
miles, and: ſomewhat more, fer the circuit of the Earth and 
Sea. 3 5 Oi |. 24gS | 

If further we defire the Diameter and Semidiameter " ” 

art, 


b 
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| Fatth, foraſmuch as it is proved by Archimedes, that the propor- 


tion of the circumference of a Circle 18 to the Diameter 
thereof, almoſt as 22 to7: Therefore by the Rule of Propor- 


. gion, a$22 to 7: So is the Circumference of the Earth, to th= 


Diameter thereof : So that multiplying the Circumference of the 
Earth, namely, 1 32192000 feet by 7. and dividing the Produc, 
namely, 925 344000, by 22 the quotient, namely, 4206191 is 
the Diameter of the Earth in Feet , the half whereof, namely 
240305.45 feet, is the Semidiameter of the ſame, being 21 mit- 
liens" of -feet , ' and ſomewhat more : theſe reduced 1nto Ex. 
gliſh miles, as before we did the Circumference , fhew the Dia- 
meter of the Earth to be 7966 miles, and ſomewhat more, and the 
Semidiameter 3983, And thus we have the Circumference, 
Diameter , and Semidiameter of the Earth, as alſo the quantity 
of a Degree of the ſame Circumference in known meaſures of 
Feet, Furlongs , and Miles, &c. There are only two: things 
bece, which may ſeem! doubtful ; namely, the Experiment it (elf, 
and the Hypotheſis of the Sphericity of this Terreſtial Globe 
confiting of the Earth and Sea ; for theſe being admitted , 
the meaſures thence reduced as before , will necefſarily fol- 


{/ Now:touching rhe Experiment, I confeſlſe, that to have mad= 
Kſo exattly as were requiſite, and in all points ſoas I ſhall 
ſhew in the Chapter following , would'have required much more 
time and expence than mine ability would reach unto ; Yet 


having made Obſervation at Tork,, as aforeſaid, I meaſured ( for 


the-moſt part) the: way from thence 'to London; and where I 
meaſured not, Ipaced; ( wherein through Cufſtome' I uſually 
come very neer the truth) obſerving all the way as I came , 
with a Circumferentor- all the principal Angles of pofitien or 
windings of the way ( with convenient alfowance for other leffer 
Windings-, Aſcents, and Deſcents) and theſe: I laid not down 
by a ProtraRor- after th2 uſnal manner , but framed a Table 
much more exa& and fit for this purpoſe , as we ſhall here- 
-+ oats ; ſo that may affirm the Experiment to be neer the 
ruth. | 

; Touching 
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® 
Touching. the Hypotheſis that the Earth and Sea make ons 
Spherical or round Body, it is generally agreed upon by all the 
principal Spar gg arti rLg te "AIP Navigators, 
ancient and modern, ſome reaſons demonſtrative for the confir. 
mation thereof may be theſe, ; rhgedZ 
Firſt , Jhe Eclipſes, cſpecially of the Moon, which are cauſed 
by the ſhadow of the Body of the Eafth being interpoſed betweey 
the Sun and the Moon,and for as much as this ſhadow doth fall up- 
on the Moon, alwayes and on every hde circular, and ſo appearsto 
us, it is manifeſt by the Opticks,that the Earth from whence it pro« 
ceeds is a Spherical Body. I 
Secondly, Likewiſe the Eclipſes of the Sun, which are cauſed by 
thz interpoſition of the- Moon between the Sun and thoſe places 
where it appears Eclipſed; I ſay, it could not be determined 
when and. in what place iuch an Eclipſe ſhould appear, .and 
wheie not, if the fo:m of th2 Earth were not known ;-buriee- 
ing tt: places whers ſuch Eclipſes happen, and where not,” maybe 
and are uſually determined , and-that upon this ground; that the ' 
—_— of the Earth is Spherical , it is thence allo ratified to be a 
krutn, | 
Thirdly, the Sun , Moon and Stars do riſe and ſet,. and 
are upon 'the Meridian ſooner to thoſe that are refident-in the 
Eaſtern pacts, than to others more; Weſterly ,. and that ima pro» 
portion anſwerable to the 'roundnels of the Earth; as the: Planets 
and Stars are upon our- Meridian at Londes iooner by almoſt four 
hours , than they are to thoſe that inhabit Summer [ſlands, 
and the confines of YVirginia-and New, England; And fo-in 
Eaſt-India , and other Eaftgrn Regions , | the Sun and Stars 
are. ſooner upon their Meridian than upon ours; which is mani- 
feſt to be ſo, as by other reaſons, ſo eſpecially by the-Echpſes of 
the Moon : for an Eclipſe of the Moon hath not in it ſelf any 
diverfity of time, being at 'one and the ſame infant without re- 
ſpe& of places , yer becauſe in the Eaſtern parts the day;is begun, 
and it; may be far ſpent before; ir-begin in places far Weſterly; 
therefore ſach. an Eclipſe - may appear to the Eaſtern Inhabi= 
tants towards the end of their night, which to the Weſtern. ap- 
pears 


( 
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pears in the beginning or middle of the ſame night with them , and 


ſo the difference will be more or lefſe, according to the different 


' diſtance of thoſe places in Longitude. 


' Fourthly , Furthermore we ſee, that going or failing to the 


Northwards , \ve have the Artick Pole and Northern Stacs more 


elevated , and the Antartick Pole and Southern Stars more 
deprefſed , the Elevation Northerly increafing equally, with 
the deprelſion Southerly , and either of them proportional to 
the diſtances which wego: The like happeneth in going to the 
Southwards, Beſides the Oblique Aſcenfions, Deſcenſions, Oc- 
culfations , * Emerfions, and Amplitudes of Rifins and Ser- 
ting of the Sun and Stars, in every ſeveral Latitudz, agreca- 
ble to the Hyporheſss of the Earth's Sphericity, All which 
could not be 10, if the Earth were of any other than of a Spheri- 
cal form. # 

; Fifthily, So if we ftand upon the Sea-ſhore, and ſee a ſhip 
fat-off under 'Sail, 'making towards the Land, at firſt we'ſee 


only the Top-ſails or highelt parts, and withall do manifeftly be- 


hold the convex Superficies of the Sea, as it were raiſed and 
interpofing her (elf between our fight and the Hull, or lower parts 
of the Ship , tilt ſhe approacketh nearer, and this uniformly , 
every ways alike ;- arid proportionably to the ſeveral diſtances ; 
vin doth evidently-- demonſtrate the  Sph=rical roundnefle 

reof, E-2 

Sixthly, And laſtly, { to add nd more ) the Navigations of 
theſe later times make ir apparent , thoſe efpecially that have been 
thade round about the World, as thoſe two Voyages by our fa- 
mous- Countrey-men Sit Francis Dy ike,”and Mr, Thomas (ar- 
&þ, both which (:verally fſatling from "our Coafts to the Weft- 
Indies, and paſſing the Streights of Magellaze, continued their 
courſe Weſterly , til! they came into thoſe parts , which are 
from us to the Eaſt-wards ; namely, to the Eaft- Indies, and o 
failed Rill Weſerly till they came to' (ape bon Eſperance , and 


' thence returned into "England : having failed about the whole 


Terreſtial-Globe , they found nothing by. theic obſervations 


in 
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in all its parts. That they came ſhort in the number of dayeg, 
one, or reckoned the time of their abience lefle by one day and a 
night than they which remained at home ; this further confirms 
the thing in hand. EY 

Yet whileft we ſpeak here of the Roundnefle of the Earth and 
Sea, WC intend it not (o ficitly as if it were a thing turned round 
without any inequality in its Superficies : But as a Bow] or Ball. 
though it have ſoge duſt or ſmall grains of ſand cleaving thereto, + 
may (till be ſaid tobe round: So, though the Land, Hills, and 
Mountains be ſomewhat raiſed above the Spherical Superficies - 
cf the Sea, and if there ſhould be alſo ſome Valleys or Bottoms 
more deprefled ; yet ſecing the greateſt of theſe inequalities haye 
ſcarce any ſenſible proportion to the whole,we may well afficm the 
whole to be round. | 

The relations made of the prodigious height of ſome Moyn. 
tains, as to be 60-or 70 miles high, if it be underſtood of their 
perpendicular or dire& height, are fabulous; the Mount Ala 
recorded by ſome of the Ancients, to reach up almoſt to the 
Moon, and to be as it were a Pillar for the Heavens to reft upon, 
being meaſured Geometrically by Eratefthenes , the perpendi: 
cular or upright height. from the top thereof to the Valleys bes 
neath, was found not to exceed ten Scadinws , Which of our 

Engliſh meaſures is little more than a mile and a quarter, 8 Ste 

dur not much differing from our Furlong ; and the like might be 
ſhewed of others, Bp 

But if we admit the higheſt Mountain to riſe perpendicularly _ 
above the Spherical Superficies of the Sea two miles , yet: ſeeing 
the Diameter or whole thickneſſe of the Earth ,- 1s, as we: bave 
before ſhewed, 7966 miles, this exorbitancy or difference of 
two miles is of ſmall moment; yea, if there were any Monntun VF 
eight miles in height upright , yet this compared with the | 
whole thickneſſe of the Earth, is little more than one thouſand 
part thereof ; therefore we may conclude , that this Terreſtial 
Globe, conſfitiing of the Earth and Sea, is Spherical, We come | 
in the next place to ſhew by what way of meaſuring we-found } 
the Parallel of Tork, to be diftant from the Parallel of Zondev, 
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in all its parts. That they came ſhort in the number of dayeg, 
oe, or reckoned the time of their abience lzfle by one day and a 
night than they which remained at home; this further confirms 
th2 thing in hand. 

Yet whileft we ſpeak here of the Roundnefle of the Earth and 
Sea, WC intend it not ſo firictly as if it were a thing turned round 
without any inequality inits Superficies : Put as a Bowl or Þall 
though it have ſoge duſt or ſmall grains of ſand cleaving thereto, 
may {ill bz ſaid tobe round: &o, though the Land, Hills, and 
Mountains be ſomewhat raiſed above the Spherical Superficieg 
of the Sea, and if there ſhould be alſo ſome Valleys or Bottoms 
more depreſled ; yet ſeeing the greateſt of theſe inequalities have 
{carce any ſenſible proportion to the whole,we may well afticm the 
waole to be round. 

The relations made of the prodigious height of ſome Moun. 
tains, as to bz 60 or 70 miles high, if it be underſtood of their 
perpendicular or dire& height, are fabulous; the Mount Atlas 
recorded by ſome of the Ancients , to teach up almoſt to the 
Moon, and to be as it were a Pillar for the Heavens to reſt upon, 
being meaſured Geometrically by Eratefthenes , the perpendi- 
cular or upright height from the top thereof to the Valleys be- 
neath, was found not to exceed ten Sradinms, Which of our 
Exgliſh meaſures is little more than a mile and a quarter, a St«- 
dirs not much differing from our Furlong ; and the like might be 
ſhewed of others, 

But if we admit the higheſt Mountain to riſe perpendicularly 
above the Spherical Superficies of the Sea two milcs , yet ſeeing 
the Diameter or whole thickneſſe of the Earth, 1s, as we have 
before ſhewed, 7966 miles, this exorbitancy or difference of 
two miles is of ſmall moment; yea, if there were any Mountain 
eight miles in height upright, yet this compared with the 
whole thickneſſe of the Earth, is little more than one thouſand 
part thereof; therefore we may conclude , that this Terreſh1al 
Globe, confitting of the Earth and Sea, is Spherical, We come 
in the next place to ſhew by what way of meaſuring we found 
the Parallel of Tok. to be diſtant from the Parallel of Londey, 
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20 | The Searwdn's Profiict.,. 
The Strucure of this Table is from this oround: 
"AF dirs 1 is in, pr rrion to the Diſtance of two; places 
| 7 Lt fo is the Sine of the Complemen t of 
differende in latitude of theſe two places, | 
> Si of at Rumb, to the:diſtance of 'the Me. 
1860 * his in Places. As, 2dmit1 meaſure South-Eaſterly 
20 deg. i300 Poles, here then the Rumb upon whick I meaſure, 
making with the Meridian an angle of 20 degrees, I ſay, 
As Radin) isin proportion 


to the Rance meaſured Joo poles ; oC hpi | 


So is ſine Complement the Rymd, SE 20 deg. . 
to the difference of latitude 2 81,2 fere. 2-4 _ 


Wheteby i it appeats, that the diſtance of the Parallels of theſe 
ewa. places is 281.2; Poles; or that the place wherero1 mez-) 
ſure, is more 'Southerly than the place from which I meaſured , | 
by 2812 Poles. Now for the diſtance of their Meridans, 


ay, Tow 
As Radius 1s in proportion 


to the diſtance meaſured 300 poles; 2.47712 - 


Se ts-the-fane-of - theRumb SE 20-deg- "7" 
teak Gfncs ifongtucs 192228 ants S 2.0TTT7 


| And thus I find the Bf wlickito 1 tneaſured is 
more Eafterly than the place from which 1 meaſu- 


9 red by 102.5 poles , and ſomewhat-more, © Atid 
in like ſort” may be nd All. the ot E: numbers wk, 


7 preſſeg. In this able ; \but” kaying 5 tus Gin 
= every, Degree to, 45 Degrees two a 
—_— ſel - may., be. deduced - from_ them » as Go 
lf og By E Example': | 306 poles at three poles to. the hate 


an, hundred- Chains- or--ten ©- S 
| A F+5 2] that LL ten Changes _upph this Degree 
'] L : | 
= 4 G2 


for five Changes , which is Juſt aa ſo mach, 


& . 


OP © _ 


LS 
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he almoſt 141, and for one Change , which is 4 tenth part 28. 

4, and.ſo for tWe Changes twice ſo.much , that. is. 5652: for 
three Changes thrice ſo* much 7 that'is, the ſum” of "the 'two for- 
'* | mer, namely, $843, and fo' by; Addition 'only 'you--may: figd 
fe. & thereft, as in this lable, which I ſhall need to' proſecute no 
y' further. And thus you may make it to the hundredth or thouſand 
re, ts of a Pole ; but this for ordinary occalions, for which it was 

' | xt firft intended, may ſuffice. 

 J  Andaccording to this Example, it will be eafie to frame the 
L2 like Table for a Chain of any other fze,.or for any other meaſuee 
Wy | h 


| which you uſe, © , | | 
ph It may be objeRed, That howſoever this Rule holds true in 
T lain Triangles, yet the Triangles here uied are neither plain noc 
ſe] } Spherical ; for a plain Triangle .is made of three right Lines , 


anda Spherical of three Arches of great Circles ; but in this the 
three fides ace of three ſeveral kinds ; namely, one fide is an arch 


| 

y nd 

y of the Meridian, and. ſo of a great Ci:cle,- another anarch of a 
| Parallel, and ſoof alefler Circle » the third s or Hypothenaſ al 
| being the Rumb, is no arch of a'Circle, but a ſegment of an Hel- 

ſpherical line. eat arc; of - 

, - But I anſwer , That. notwithſtanding 

j conceived, and ſo demonlirated. to be no p 

7 ſo, ſmall Diſtances as theſe which here we uſe, ther 


| true meaſure of the ſegment of thar Meridian intercepted ,. be- 
tween the parallels of the two places propoſed. : ..;. + -.. 
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CHAP. IV. 


Of the difference of Longitude, Poſition and Diſtance oj 
York and London : And how the Afaps of Engl 
may by this Experiment be reformed, eſpecially in the 
Latitude of Places. | 


E come next to ſpeak of the Eaſterly and We. 
, Rterly diſtances gathered, as before is ſhewed by 
3 theſe Tables, and to find thereby the difference 
: of Longitude, andof this we wilt give an Example 
in the foreſaid Experiment ; whereby we fo 
that the diſtance in Longitude, or the Eaſt and 
; Weſt diſtance between York and London is neer 
14000 Poles, London being ſo much more Eafterly than York, 
"And before we have found that in a degree of the Meridian, and 
conſequently in a degree of ths EquinoCtial, there is neer 379c9Z 
Chains, at fix Poles to the Chain, and this 14000 Poles con- 
verted into. ſuch Chains is 2333 x. 
| "Which 2333 } Chains (for finding the difference' of: Longi» 
tude) are not to be reckoned if the parallel of To#k, that being 
tos much Northetly, neither in the parallel of Loxdex , being 
roo much Sottherly, bat in x middle parallel between both, name- 
ly, about the Latitude of 52 degrees 45 minutes. Now to find 
what difference. of Longitude'is atiſwerable to this 2 33 3; Chains 
in the parallel of 52 degrees 45.minutes, ſay, | 
As Radim4 is in proportion 
to Sine complement the Latitude ſc. 52 des. 45min; g:78197 * 
$9 1s the meaſure of a deg. in the Equinoial 3709 , 3.56927 
* ta the megſure of a deoree in that Parallel 2245 ;: 3.35 "= 
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- "And thus we find that in the Parallel; whoſe Latitude is 52 - 
d&grees 45 minutes , there are 2245 ;x Chains anſwering to a: 
Degree, whereby it appears that the difference of Lonvitude be- 
tween York, and ' London, is more than one degree, and to find 
how'much more , ſay again by the Rule of Proportion 


by As the meaſure of a degree 2245 x} Co.mr. 6.64876 
isto a degree in Seconds, 3600 . 3.55630: 
So is the m-aſure given, 2333;- 3-36797 
to the number of Seconds, 3741 3.57303 


- Which reducec, is 1 deg, 2 min. 21 ſeconds, and thus we find. 
that: London doth differ in Longitude from York 1 deg. 2 min. 21 
Seconds, being ſo much more Eafterly. 

Thus having the difference of Latitude, -as alſo the difference - 
of Longitude between theſe two places, we may (according to | 
the ſecond Problem of failing by Mercators Chart ) find the 
Rumb from Loxdox to York to: be 14 degrees 20 minutes from 
the North to the Weltwards; that is, North by Weft 3 de- 
orees.5 minutes Weſterly, and the diſtance in that Rumb 
9442 Chains;: But. their diftance in the High-way , by. reaſon 


; of the crookedne(s and un-evenneſs of: it, was more byabout an - 


ciohth part. - 


: And'the like might be done for other intermediace Places be- 


tween- theſe ,; but affeing brevity we paſs that over, as not much 
pertinent to our-preſent purpoſe ; only expreſſing the Latitudes of 
ſome of the principal of them, as followeth. | 


Latitudes. . 

AS$the Latitude of York , we find to be 53 deg. 58. min. 
Doxcafler 53 deg. 32 min. 
Newark upon Trent 53 deg. F min... 
Graztham 52 deg. 54 min. . 
Stawford 52 deg. 38 min. 
Huntington 52 deg. 19 min, 
Royſton 52 deg. 3 min. 
Ware 51 deg. 48 min, 
Londox = 5x. deg, 3o min, 


We 
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We furthzr noted in this' Experiment, that howſoever the num- 
ber of miles between Fare and Londen arc, almoſt the ſame by 
eſtimation that they are by meaſure ; yet all the way befides from 
York, to Ware , a meaſured mile conkiting: of." 3 20 Poles is bur 
three quarters of a miley as: the miles ile by eſtimation or comy 
mon account ; ſo that. everywhere (for the malt part) three miles 
by eſtimation make four meaſured miles: and.a minute, or the 
fixtieth part of a Degree, is almott inthe middle between 
them both : So that look how much a meaſured mile is leſs thay 
a minnte, (6 much or ſomewhat more is a mile;by : ettimation 
greater than a- minute ; for as there. is contained in:a/Degree of 
meaſured miles 6g + and ſomewhat more, as we have before ſhew- 
ed, ſo of our common eſtimated miles, there are contained about 
FI 340 aDeeree. - EA: 

Upon theſe grounds the whole Map of this Kingdom , might 
be much reRified, - efpecially in the Latitude of Places z for 
though we- cannot hence determine certainly the Latitudes of any 
other places beGdes thoſe which were in the way , or at leaiin 
fight as we came up (the: principal of which-we have before 
ted.) Yet we may neerly conjeRure the Latitudes of moſt parts 
of England, by their Diſtances and Poſitions from theſe* but | 
theſe things' being beſides our ſcope and purpofe in this place, we 
ſhalf only compare the latitude of ſome principal. places, -pro- 
bably gathered from this experiment ,' with: the Latitudes of the 
ſame places, as-they are ſet down by Mr. Speed in his Geogre- 
phical Deſcriptions of England; that ſuch as pleaſe to examine 


- in any particulars, 'may know to which they may more ſafe- 
1y tean, . | 
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Connhes 452, 1715129, Northe tor. 52.36 
Chicheſter Fr FO _ Nothenys 52 = 
Gulford,. | 51-12 |5. 2.2 |. Stamford y3 04 
Winch, -" |[51.03|51 A oang 53.06 
er 150 4252 44 |Ls2coln F350 
Excefter 50 - 50 "3 Newark; upon S 
els ELLE $1-23),; 5. ) / Tron 153.33 
_ 153 | % FT. 3:21] Notting, $3::33J 
Reading., | | 53:2-$45T +42 | Darts... \ 58]53 30 
rev! + 4514:39]5 Eiet5; Stafford 52 32,153 22] ; 
CONE 15x558152 36/5 emsbury. . 1521147 | .5:3,.16 
1: 065 2981.52; 324 CAgfer.: virm 153116 þ $3 57 
_ £20931 33.20 a 1.154 £2454 537} 
(Dug ages 386.134 52 327k. 1 10 [3 58154 44 
| Hertfor #1 49|52 06| Richmond if, |. - 
Bedford 52 o8|52 3O Yorkſhire |54 28|55 15 
Buckingham | 52 00|52 20 Kingſton upon 
Royſter 52 04|52 24 Hull|53 48154 29 
Oxford 51 46|52 02 | Doncaſter 53 33] F4 12 
Ghnoefer 51 53152 12 | Durham 54 50[ 55 45 
52--09+52--27+ Carbide ———55- 00\55 56 
ircefer 52 14\52 36 Newcaſtle 55 03156 01 
| Warwick, - 52 20/52 45 Barwick_ [55 F4i'57 03 


The Latitudes of theſe Places in the firſt Column expreſſed | 
are ſuch as are probably gathered from this Experiment, But 


SAH. in 
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inthe ſecond Column, there is ſet down the Latitud-s of the ſame 
places, as they are expreſſed by Mr. John Speed in his Map of 
England, ſet forth in his Book, entituled, 7 he 7 heatre of the Em- 
pire of Great Britain; and left there ſhould. be any miſtake in 
bis Map, I have cotiferted theſe Latitudes thence gathered with 
the Latitudes of the ſame Places ſet down by him in words at {| 
large, in his deſcriptions of each ſeveral County, and find them | 
neerly to agree, except in the Latitude of Barwick,, which in bis 
Map he makes to be 57 degrees 3 minutes ; but in his Hiſtorical 
Deſcriptions of Nyrchumberlend , he' relates it tobe 55, degrees 
48 minutes , whigh laſt is much neerer the truth, but ſeemSnot to 
be his meaning ; becauſe then he (ſhould make it more Souther] 
than Newcaſtle, yea more Southerly than he doth ('arlile , whic 
by his Map, and alſo by his words in his Relation of Cumberland 
is in the Latitude of 55 degrees 56 minutes ; whereas' Baryick® 
is above 50 miles'more Northerly. + | 

By theſe you may neerly conjeure the Latitudes of other patts 
of England, lying in or neer the ſame Parallel with any of them: 
And hence alfo it appears, that the difference of Latitnde be- 
tween Parwick. and the South Cdaſt of Exgland neer- (brift- 
Charch , is little more than 5' degrees, not 6 degrees and mote, "as 
ſome of our Maps make it. 'But theſe things we mit leave, thatwe 
may proceed to that which'is principally intended, onſy we will 
firſt touch a little upon the uſe of the fore-going Table in Plot- 
ting and Surveying of Land, : 


a” 3 oz 1h Od 


oy 
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CHAP. y. 


To Delineate the Plot of any Forreſt , Park, Common, or 
other pieces of Ground, as alſo of Rivers, Harbours, &c. 
ſpeedily and moſt exaitly. 

Y intent is not here to proſecute at {arge the Plot- 

ting of Grounds , being a thing handled by others, 

treating of Surveying: But conſidering that the 
wayes by them direQed and by others practiſed , 
in delineating or laying down the Diſtances and 
Angles obſerved by the Circumferentor, Theodohite, Perattor, or 
other graduated ;Inftrument , is by a Protrattor, and that the Ta- 
| ble before going, or that which followeth towatds the end of this 
Treatiſe , ſerveth for that and tte like purpoſes, almoſt as ſpeedily, 
and far more exaRly , I ſhall trave leave to digreſſe a little to 
ſhew this uſe of it as briefly as I may. Therefote paſſing over 
the method to be uſed in ſetting down the Names:Zof the Grounds, 
the Tevants, Borderets, and other remarkable things, and lea- 
ving every man in theſe to the wayes whereunto he is accufto- 
med. You may (as ſometimes I do) make a Book ina long 
Oftavo, and upon the left fide thereof ſet down ſuch thingy, as 
theſe before mentioned, reſerving every ripht fide, and-dividieg 
them by Ruled Lines into fix Columns ; as hereafter followipg ap- 
areth.” | | 
ſind having taken and ſet down your Notes in the Field on the 
left ſides or pages of your book, you may in the evening or 
next morning before. you go out, or When elſe your occations 
will permit, ſet down in th= firſt Columns on the right fide , how 
many Degrees the Lines upon which you have traverſed, are cl- 
ant from the North or; South-pare of the Meridian towards the 

Eaſt or Weft; and'in the ſecond. Colamns the quantity of the 

ame Lines, in Changes, Chains, and fingle Poles, and parts of 


Poles. 


E As + 
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As ta this Figure, ſuppoſe the Line from A to B to be direQly 
Eaſt ſeven Changes, that is, ſeven times 30 Poles, or-21 poles} 
from B to C to the Eaſtwards of the' South 35 degrees, 8 Chan. 
ges , and one Chain, from C to D, to the Weltwards of the 
South 32 degrees, five- Changes, and four Chaibs, from'D to-E - 


'* | : 


. A ; ; ; & ry | RY 
"ol 


to the Weſtwards of the South 86 degrees, ten Changes, from E 
to F , to the Eaftwards of the North 35 deg. fix Changes, three 
Chains, and two thirds of a Pole. And laſtly, from F to A, the 
place where I firft began, to the Weſtwards of the North 9 deg. 
5 Changes, 3 Chains, 23 poles: AU theſe Iexprefle in the fiſt 
and ſecond columns on the right fide , as hereafter followipg ap- 
eareth. 

F Which dore, I take the Table, and find there the Northing 
and Sonthing , Exfting or Weſting anſwerable ta theſe Degrees - 
and Diſtances, and ſet them down accordingly. AS for the' firſt 
being Eaſt ſeven Changes , I ſet down in the Eaſt _— 
les 
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Poles with a Cipher behind it, For the ſecond being SE, 35 
deg. I find in the Table for 5 Chains 1228, to be ſet in the 
South Celumn, and 860 for the Eaſt Column : alſo upon the ſame 
degtee for: Chain 25 for the South Column ,-and 17 forthe: 
hab mms} and ſo I proceed with all the ceſt,/ untill I have 

l o 


|_Deg. Dift. | North. | South. SS] Weſt. | 
"""EaF. | Hi * | 2190, | 
*>-4 GET 
SE 37 tl 1228 | 0860 
hy Zan | » 0025 | 0017 
- Aa__-_ Ht, 1272 
i OIOZ 0795 
3nd 8c Hide | oF21 0064 
TRIP LEIR | 2954 
NE 35 Hig | 147+ 
| = > 0074 |- | 
| @ 5 | 0005 I032 
; : S, OOFZ 
| 1. 1481 |, . 0004: |. 
IN oy Fat T 0989 0234 
| "  ££ | 0025 0014 
| | 2 : | 0004 
A A CO IR 6: DTTLL "#7 LEL. FL 
Won Goin 6, t 3148 | 32148 ' 4065 4065 _ 


_r And beivg thus retarned to my firſt Station, I ſummevp ſeve- 


nlly theſe fur Columns of North, South, Eaft and Wett ; and 
finding that /the ſurame of the North column is equalito that of 
the South, and the ſumme ofthe Eaſt is equall to that of the Weſt, 


| Feonclude the 'whole Worle ito: be .truly performed , whereas if 


there had beenanydifference;, it had flhewed an Errourj and if 
that differerice had been great; it had beenneceſſary to examine the 
Workagain, and {oto correet it, =  IIE STE! 8 
6.35 2 - - 


- 
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It. is uſualto add together all th: angles, and alſo to multiply 
.xwo right angles, or 1 8o degrees by the number of angles lack- 
bog two; and if the ſumm of the angles added together be equal 
t this Produ&t, the Work is thought to be true: as- h:re, if 
we add the inclinations and reclinations of thzſe Linzs in this 
Bicure, the ſumis 720 deg. or cight right angles, and if we myt- 
tiply two right angles by 4, ( becauſe hece are fix angles) the Pro. 
du is allo eight tight angles. But the other by the ſummes of the 
Columns, is a moR abſolute way for examiningthe truth of your 
work,and to bz preferred before any other that I know. : 

' It may ſeem very laborious to ſet down eyery Station inthis' / 
manner, but one that is a little exerciſed iriit may, as 1 take it (for 
I never obſerved the time exatly ) ſet down 4 or 50 Stations in 
this manner, Within the ſpace of an hour ,;6t thereabouts; but 1 
ſhould advile that it be dene by two men , Kviog each a Table for . 
that purpoſe to avoid all miſtakings. Ig 

If your Inſtrument give not the angle with the meridian ex- 
preſly, yetit may eafily be 2athered thence , or elſe yau may divide 
a Circle as your Inftrument'is divided, and number th Dzerecs 
as they are there 'numbred ; which done ; number them alſo from 
the North and South part of the Meridian towards the Eaſt and 
Welt , ſo fhall you eafily know the angle of any Degree with the 
meridian, Q 

Now to proceed , theſe meaſures may be ſzt down in a Plot ſe- 
' veralwayes, As firſt, conſidering which way-the Gronnd lies, I 
take a point for my fir Station, ſo as th: whole may fall conve- 
niently within the-plot , which let be the point A, by which point . 
I draw a Meridian and Parallel, namely two right lines inter- 
ſ{eKing one another at right angles : whereof let NS be the 
meridian running North. and South , and\ ZE ## the parallel run- © 
nins Eaſt and Weſt ; this done, I look to the North and South 
Columns, and there firſt in the South Column, and: againſt the 
third -Station , 1I-find 1253, that-is, T25;5 Poles, this I fet 
in the meridiav from A to the'Southwards, and mark -the: point 
with the fignre 3 , then in the South Column againſt the* fourth 
Station, I find 1374, which I ſet in the Meridian from 3 to A 
/3 : e 21 | 0 
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alſo agaiaſt the firſt Station Þ find 521 , which I ſet in the Me- 
ridian from 4 to5.Then again(t the Sixth'Station,I find in the North 
columa-15 53, Which I ſetin the meridian from 5 to 6 : alſo againft 


- the ſeventh Station, which is the ſame with the firſt, I find 1595, 


which I ſet in the meridian from 6, and it falls upon A,whichis the 
fickt Station;and thus I have done with the South and North colamng, 


A: 

In fike fort T expreſſe the meaſures in the Eaſt and Weft Co” 
lumns in the Parallel EW. As finding firſt in the Eaft Column 
2100, I ſetrt down from A to th Eaſtwards, and it extends to 

where 1 ſet 2, (ienifying my ſecond Stationz I find next in 

the Eaſt Column 877, which 1 ſet im that Paraſfel from 2 to- 3, 
nextin the Welt Column 859, which I'ſet in that Parallel f, om 
to4: and fo I proceed with the reſt, And having thus ſet 
down the m:aſures in th: m:cidian and parallel, we have alſo as 


it falls out in this Example two Stations expreſs'd, namely A and B, 
| noW 


[When fe1s lai 
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now for the thigd; Itake in the Parallel with my Compaſſes-the 
diftance. A. 3 » and ſetting one foot in the meridian at 3, I Rrike 
an ;arch neec Cz aJſo taking inthe meridian the diltance A 3, ang 
apd-hxiog ope foot inthe-parallel at 3, 1 croſle the aforeſaid arch 
negr C; the interſeRian of theſe two arches is the point C , repre- 
ſemtipg the third Station. - . + .. * HYH | 

In like ſort, I proceed to find the points D E F for the fourth, 
fifth, and faxth Stations z then drawing Lines , namely from the 
fir(t Station A to the ſecond B, and.f;om the ſecond to the third C, 
&c. We ſhall deſcribe the Figurecequired A BEDEF. 

Otherwiſe, whereas here you add. and fybſtradt the ſeveral 
diſtances of South and North, as zlſo of Eaſt and Weſt by your 
Compaſles ; you may-Mith a little more pains add and ſubira& 
th:m by th Pen, which is the better way. *. -- ,—» 

AS having ſet down in the meridian the Southerly diſtance of 
the third Station 125 3, I adde thereto 1374, which is againſt the 
fourth Station, the ſumme is 2627 ; the Southerly diſtance of the 
fourth Station, which I ſet in th2 Meridian from A to 4. Again,' 
to this I add 521, ſo have II 3148, the Southerly giltance of the | 
fifth Station A 5, from which ſubſtraing 1.553, the Northerly 
diſtance ſet againſt the fixth Station ,- there remains 1595 ,.which 
is the Southerly diſtance of the ſixth Statio;"to-be ſetin the me- 
ridian from A to-fix, Laſtly, from this, abating*the Northerly 
diltance of the firſt Station from the ſixth, which I find there al- 
ſo tobe 1595, there remains o. Shewing that. I am returned to 
the ſame Parallel, or Eaſt and Weſt line, in which at firſt I began, 
And in like ſort, you may preceed with the Eaſt and Weſt co-. 
lumns,;20d then bythe interſeRion of two arches:, find eyery Sta- 
tion, as before. - 1-44 APE: 

_ Other wayes. might be preſcribed, which will not be hard to 
find of; your, ſelf, And as we may thus lay down ay irregular 
right-lined Figure far more exaftly than by the Pratrtior: 

an i doys .after this manner, we may caf} up the, 4- 

cigl.. quantity. of it very exquifately : . Yea, if 


red ,,Qf, WREFNG | | 
there. thbuld, be.;a . Plot drawn ( according to the ; Angles 
and Diſtances he given ) after the - uſual manner by 
| | F ale 
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Sale ſo large, that the Plot ſhould be an huridred times ſo'greit a8 
this 3 + Yet could not the content thereof be caſt up ſo exa&ly and 
certainly as it may be here. i 
But 1 muſt not infiſt upon theſe things, they may of themſelves 
he conceived, and'mine intent is only to touch them, thatT be not 
cevented 'of time, and by 'other occaſions from: handling thoſe 
' things which I have here more ſpecially intended. | 
© But a8 I have ſaid, this courſe is chiefly to be uſed in plotting 
large grounds , and'there indeed are graduated Inſtruments, eſpe- 
cially to be uſed : for other ſmaller grotmds, there is none more 
fitthen the Plan T able. - O07 


D——— 


CHAP. VL 


of the 'Compaſſe f the arth, and the quantity of a Degree, 
according to t 
and- Modern, 


e woſt approved Experiments Ancient 


Lthough the Compaſie of the Earth hath 
- beep in ſome ſort obſerved by. divers of 
the Ancients: Yetfor ſome of them we 
cannot certainly gather what meaſures 
they uſed; others uſed no meaſure at all, 
but-afſumed the Diſtance of Places to be 
F ſuch as it wag eſtimated by Travellers to 
be, and likewiſe the Latitude ; therefore 
: £85 it will be needlefſe to infiſt upon the exa- 
Midation of their Obſervations, others of them which were taken 
dy meafure,, and which! we may upon any 200d ground reduce to 
| Our mealures , are theſe.which follow. 
Willebrordus Snellius. in his Book entituled: Eratefthenes Ba- 
tavus, Cites Abel fedas, a molt diligent, Arabian-Geographer , 
| lived about the year of Chit 1322, who records; _ 
L ; aduil 
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about the year of Chriſt 827 , certain men skilful in the CAſ@he- 


ewaticks , did by the commancement of their Prince Al/maney, 


meaſure in the fields of Meſopotamia (as he gathers ) ung 
one and the ſame meridian, tiom the North towares the South, 


the quantity of a degree , and found it to be 56 miles, or ſome. 


what more. The quantity of their mile , according to eMlphre. 
gan , Was 4000 Cubits, or 6600 Feet, whence the quantity 
of a degree fhould be 336000 Feet ; but of the length of their 
Feet we are ſomething uncerrain , only they define it to be 
long as the extent of 96 barley corns laid fide by fide ; whereas the 
Rhynland-foot , according to tryal by him-made , is but the 
extent of 9o corns laid in Iike manner, ſo that if there be no in- 
equality in the grains, then go Araban-feet are equal to g6 
Rhjnland.feet. But 96 Rhynland-feet are found to be about g1* 
Engliſh-feet, therefore alſo, by the Rule of Proportion, 33600 
Arabian feet do make of our £ngliſh-feet 370222. So that 
according to this experiment of the Arabians, a Degree ſhould 
contain 370222 of out Exgliſh-feet, And before we have found 
by the Obſervations taken at London and York , and by the diſtance 
of their parallels meaſured, that a Degree contains of our Enghſþ- 
feet 367200, The difference is only 3022 feet, that is about 
the ;:- part of a Degree 'or half a minute. X | 
> He cites next Alhazes: the Arabian, who in his Book de (re- 
Puſculis , declares the compaſle of the Earth to be 2 4000000 Pa- 
ces, ſo that proportionally there muſt be in one degree 66666; 
paces, thatis 333333 Arabian feet, And ſeeing that go Arahian 
feet make of our Ergliſh-feet 994, therefore by the Rule of Pro- 
portion 333333 Arabian-feet, make of our Engliſh-feet 367283: 
So that according to Athazen,there ſhould be in a Degree 367233 
of our Exgliſb-feet differing from the Experiment which Lmade 
only 83 feet in a Degree. | wo 
I have not ſtrained theſe numhers to bring them to this neer- 
n'ſſe, they are the ſame ineffe&t which are ſet down by Snell: 
in his Eratofthenes Batavss, who with great induſity and judg- 
ment hath compared- the meaſures of the Ancients, and the 
meaſures nſed by ſeveral Nations in ' theſe times , with the 
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Rhjuland-foot. Much leſs have I Qirained min2 own num- 
bers co draw them up to theſe : But en the contrary , I confeſs 

n the ſight of his Book, obſerving the great pains and in. | 
duftry which he profeſſeth himſelf to have beRowed, and which 
1 doubt not but he cid imploy in making his Experiment, and 
how he had found the meaſure ef a degree to be much leſs than 
mine, as we ſhall after ſhew, I began to doubt that I had not 
made ſufficient allowance for the un-evenneſs of the ways , and 
fop forme ſmall bendings, ſometimes to the right hand, ſometimes 
tothe left, thz obſervation whereof I wittingly negleRed, to ſpare 
time-and Expence. For 1 did often obſerve a mile or two be- 
fore me, ſome Mark inthe High- way neting the degree, and mea- 
ſuring to it in the way, negleRing to oblerve the intermediate 
ſervings of the way , ſometimes three or four degrees towards 
the right hand, {ofnenmes as. much to the lefr, but making ſuch al- 
lwance for that, and for the un-evenneſs as 1 judged (ufficient. 
And fome men may think , that the exact Obſervation of theſe 
lefler things thus negleRed, and regulated only by judgment of 
conjeRture, might deceive me much : .But they may conkider, that 
if there be two places a mile diltant, that is, ina.ciehtline 320 
Poles, "if <you meaſure- from one of theſe, places: towarde/the 
other , not in that right line, ' but alwayes ſwerving from it by-a 
angle of four degrees, ſometimes to the right hand, ſometimes to 
the left, till you come to that other place ; I ſay, that notwithſtand- 
ing all theſe ſwervings (if there be nothing elſe to augment the 
meaſure) it will not amount-to 321. Now. conſidering. that I 
had alt the way, 'as occaſion required , made fuch allawance as 
ſeemed convenient , and ſo found 367200._-Feet. in a degree, be- 
fore I compared it with -the meaſures taken by an other 1; re- 
ſolved not to diminiſh nor to augment the number thus ariſing by 
my Obſervations, Meaſures, and Allowances , in reſpe&of the 
Opinions, Obſervations, or Meaſures of .any .othet man 5runtil 
there be made ſome Experiment more. evident and exat-than any 
yet extant... And I am ſomething the more confirmed by the'neer 
zreement -of theſe two teſtimonies before recited, both exceed- 
ins me. a'lityje in the meaſure of a degree. But we cannot con- 
6.4) F fidently 
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fideatly reft upon: them , bzcauſe of that inequality which may be 
of Corns or Grains; for theirs may haply be ſomething greater 
or leſſer than ours, | 

Both theſe meaſures of a Degree do much exceed the quanti- 
ty of a Degree found by Snellizs , but when he compares them 
with his own another way , namely , placing the Barley-corns{ 
that they may not lie flat , but beſet up edge-wiſe , and (o by g6 
Corns to make a Foot, and by ſuch Feet to. meaſure a Degree; 
theh he finds that the quantity of a Degree, according to, the 
Arabians, is much leſs than by tis Experiment it (hould-he; 
but if ſome be laid flat, and others (et up edg:-wile , the Arabian 
- meaſureof a Degree will agree with his. And ſohbe prop 
this doubt, whether the 96 grains, whereof the Arabian foot doth 
conlit , mult lie flat or be ſet up edge-wiſe , or ſome of them 
toilic flit , and others to be ſet up edge- wife. + But it is moſt pto- 
bable that they mult lie flat , - that being the poſition which they 
are apt unto by nature; they cannot be {et edge-wiſe without 
much trouble , eſpecially to many together as make the length of 
a foot, and (o the Arabian meaſure of a degree doth neerly agree 
© this of mine. M0 --3664;10-4 pens EVP 

We come next to hear. the determination of Pto/omy of f- 
kexaxdria.,, whoſe authority and . credit im the ſolution of this 
rs inferiour to any of the Ancients. He affirms the 

ompals- of the Earth to be 180000 Stadiums, and thequene 
rity of a degree 500 Stadiums ; th: fame (as Strabo faithin is. 
2 Book of Geography) was before affirmed by Pofidon:ns; . Allo 
HMarinn Tyrins ( before Ptolomy) had determined the quan- 
tity of a Degree to be 500 Stadzums.  Ptolomy confirmsit, not 
fimply from thzir relations, but as it ſeems from his own expe- 
rience, and that by ſome meaſures diligently taken , for in the x1 
Chapter of the firſt Book of his'Geography, he hath theſe 
| words 5 Sed mm hog -quoque refit ſentit , partems. unam qualian 
of evreielus maxim tricentorum: ſexaguta; qu.ngents iu teri 
eonſirners Stadia-, id enim confeſſis demenſianibus couſonum rx- 
fre.” "Alſo lib.” 7, cap. 5. ant parruna,; ſeu grad muy quit 
gerta vomineat Stadia , quenalimodums. ex diligentibus — | 
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ſow eft dimenſionbus. Now 2 Stadiums net only amongſt the 
reths, but as appears by Herodorws amongR all other Nations . 
of 4þs andin Egypr , did conliſt of 650 feet : therefore a De- 
£ according to Prolomy', mutt contain 300000 feet. But the 
Egyrian or Alexandrian-toot was much greater th oue foot z 
for as we have before ſaid, the ancient Ryman foot is greater 
than- ours , and the Egypruan-foot was much greater than ihe Ry- 
wan: For it is often tettified by Hero Merchanicws, that five A- 
lexandrian-'eert make fix Roman-feer And Mr. Snellize hath ve- 
ingeniouſly gathered both from Phulender and otherwiſe , that 
he Rhynland-foot is equal to the ancient Roman-foot; there- 
fore alio five eAlrxandrian-fect are 2quil to fix Rhynland- feet ; So 
that by the rule of proportion, 300000 eMlcxandrian-feet will 
make of Rhynland-feet 360000, But by the fize of our Eng liſh- 
ſoot, which was ſent him from the Iron Standard in Gnil/d-hall , 
be finds it to contain but 968 (nch parts as the Rhynland cone 
tai 1000 : So that 968 Rhynland: feet are equal to 1000 Erg- 
kb, or 121 Rhynlaud-feet are equal to 125 Engliſh-feet. There- 
fore alſo by the Rule of proportion, 360000 Rhynlard-feert are 
equal to 371960 of our Engliſh-feet. Therefore according to 
Pidloreg ;- there are contained 1n a Dzgree 371900 of our Engliſh 
ſ6&t.- But ' by our fote-mentioned Experiment made between 
Ik ind London, we find only 367200 feet ina degree}, being 
leſs than Prolomies by 4700 feet, thit is, by 4 partof a'Degree , 
of 1 of a Minute , and little more. FTE 
| Fernelivs a modern Author and learned Phyſician, meaſu- 
tins the way by Revolutions of a Wiitel, and the Latitudes 
by Obſervation', finds in a Degree 68-NHali#» miles ; and "56 Pa- 
ces, the Pace which he uſed being more than five of our Eng /iſh- 
feet t But b2cauſe he handled not the Problem exaQly, and is 
ſuſpeKed by Snellixes ( though 1- think without cauſe ) ro have 
I his Conclufion rather up6n the Experiment of the Ara- 
ia#s before ſet down .(wherewith it dothtizetly avree ) than npon 
biz-own, we will infiſt no fonger uporr it, —__ 
We come in the laſt place to the Experiment of W:1ebrordiu 
Snellixe, a Hollander, made in the Netherlaxds about 20 years 
F 2 paſt, 
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paſt, We ſhall not need to recite the particulars of it , being ex. 


fant at large in his book before mentioned , but in Concluſion 
he finds in a Degree 342000 Khynland-feet, Now a Rhyn. 
| land: foot ( as he hath there ſhewed, comparing both together) ig 
oreater. thaw, ours, and that in ſuch proportion, as 1000 is to 968, 
(and (much or. little more it appears to be by that Model of thy 
Rhynland foot Printed in his Book ) therefore. 968 Rhynland. 
feet muſt make 1000 of ours; and hence by the rule of Pro- 
portian ,,.342000 Khjalaend-teet, will make of our Exgliſh.feet 
353306. So that there ſhould be in a Degree only 353306 
feet, which is leſs than we- have before found in a Degree, by 
13894 feet, that is, by part of a Degree, or 2; Minutes, and 
ſomething more. He was a man doubtlels of Gngular induſtry 
and knowledge , and of much exerciſe in the Mathematicks, and 
it may be, was well experienced in this particular , touching the 
Geometrical menſuration of diltances, and he | hath beſtowed 
much pains and diligence in this Experiment, as by his book ap- 
peareth. But if he had by a Chain meaſured the Diltance of his 
two utmoſt Stations ( if the ground would permit, which I ſup» 

ole 1t would not ) or at leaſt-wiſe if his. meaſured Stations had 
een, further diſtant; I conceive he would have: found a gxeater 
DiRance in his two utmoſt places of Obſervation. Butif a man, 
intending to find the Diſtance of two places, meaſure only 
the .-: part of that Diſtance , - and by that meaſured Line and the 
angles, think to find their true- Diſtance ; whether he doit ime 
mediately from, thoſe two meaſuredStations, or mediately by help 
of others obſerved from them , che may eabily. fall into ſome nota- 
ble Error. . For though.the Problem be exaRly true in Geome- 
trical Demonſtcations, - how ſmall ſoever the meaſure be, yet it is 
not ſo in ſenſible and experimental praices, by reaſon of the 
weakneſs even of the beſteye, and the imperfeRion of the.In- 
ſruments in themſelves, and.intheir-uſe. . - And beſides that, there 
were , many Stations . obliquely fityate;- A man, cannot always 
hit the juſt middle of that, Turret , - Steeple ,-or other mark-which 
he obſerves: Neither when .he comes to make his Station there , 
can. he always place his Inftrumgnt juſt at the concourſe of his for- 
mer 
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mer viſual Lines, by reaſon of other impedim-nts. Bekdes the 
force of the wind in ſuch eminent places: add mo:eover that 
amonglt ſo many Steeples as there are in ſome Towns, there, 
2 man may at ſome time miſtake one for another, And if tnece 
ſhould happen no notable Error, by: reaſon of any or of all 
theſe Caſualities: Yet may two Minutes in the difference of the 
Latitude of two places be eafily miſtaken, eſpecially being de:i- 
ved from the Latitudes of thoſe places which are very rarely ſet 
down-true to a minute. 

If it be objected, that I might aſwel-be ſo much miſtaken in 
the difference of the Latitudes of York and Londos. 

I anſiver, it is not ſo likely, becauſe I had the opportunity of 
obſerving the Summer Soſtitial Altitude of the Sua in both pla- 
ces, Wherein I had no neceſſary uſe of the Suns Parallax nor 
Refraftion, nor of the Table of the Suns Declination, any of which 
may cauſe more than a minutes error , in finding the Latitude of 
either place. | 

Beſides, if mine Error in thoſe Obſervations (ſhould be full 
38 much , yet would it not in the Concluſion be half ſo much, be- 
cauſe the difference in Latitude of, the two places of mine Obſer- 
vation is more than twice ſo muchas that of his. . 

- But let this ſuffice , leaving every man toembrace that which hz 


| thalf beſt approve. Both our experiments do ſufficiently con- 
- vince that common error of counting only 3000co. Engliſh.fezr 


to-a Degree, beſides the conſent of other Obſervations before 
recited ancient and modern. 

Mr.” Snellius bath further in that book-of his; entituled--Era- 
tfthenes Batavus , With ' mueh diligence penn ſome ancient 
meaſure, as*- alſo the meaſures of ſundry Forreign- Countreys 
with the Rhyzland-foots and amongſt the reft, 'our Engliſh toor, 
according to a ſize thereof to him ſent from the Stancard in 
Guild. Hall,, (from. whence alſo, 1 had about twenty years paft thz 
kze of that Foot which; I have uſed in.this meafare) we ſhall ot 
need to-repeat them all, becauſe his Book is extant : ſome of them 
ate theſe following, which we here compared to oar Erg- 


l;-foot, as. he hath there done to the Rhyrland , that ſo _ of. 
them 
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them may the more eafily be reduced into our Feet. Therefore di. 
viding the Engliſh-foot into 1000 equal parts, we ſhew how me- 
ny of thoſe parts are contained in other ancient and forreign feet. 
Ancient feet compared with our Exgliſh-foot, 


Of ſuch parts as the Exgisſh-foot contains 10099 

Ancient Roman-foot contained 1033 

Ancient Greek-foot contains I076 

Th Babyloman contains | 1211 

S Alex andrian containg . 1246 

Antiochean contains 1405 

Arabian contains 1102 
Forreign feet compared with our Engliſh. 

Of ſuch parts as the Engliſh-foot contains t 000 

( &bynland-foot contains 1073 

' | Dort-foot coritains to85 

| | Middleburgh-foot contains 992 

| Amſterdans-foot contains 934 

| Antwerp-foot contains 939 

Th Lovain-foot contains 939 

e< Hafnian-foot in Denmark 965 

| Parss-foot called the Kings-foot 090 

] YVenice-foot ' '' 1T57 

'1 Toledo foot 896 

| Nuriberg foot 1606 

Stratsbourg-foot ;  - 920 

CHAP. VII. 


of dividing the Log-line, and reckoning the Ships way. 
HERE be four things , upot! which the PraQiice. of 

| Navieation is. eſpecially grounded ; namely , the 
knowledoe of the Lo vitude , Latitude , Coutſe, and 
Diſtance, Touching the Lotfgictude, though it may 

be found by the other three , yet hitherto there hath not been de- 
livered any general Rule true and praRticable, whereby — 
o1tudes 


The Sea- man's PraFitre. 47 


gitudes' of places might be immediately and ordinarily found 
of themſelves. The Latitudes of places may immediately be 
found by Obſervation of the Sun and Stars, as we have former- 
ly ſhewed in thz Appendix to the DoRrine of Triangles. : The 
Courſe by the Compaſs, the Variation being duely ob.erved , 
wherein we have many good Mariners very expert, this we 
have alſo handled in the Do&rine of Spherical Triangles. The 
ditance run is found of it (elf by the Log-line, whereof we are 
here to (peak. 

The ground of finding the diſtance run by the Log-/ine is 
meerly conjeRural , being founded upon this opinion , that five 
of our feet make a pace, and a thouſand ſuch paces make a mile, 
and that 60 ſuch miles' make a Degree ; ſo that a Degree ſhould 
contain 300000 of our feet : But it appears not only by this- 

cimant , but even by all others that were diligently taken, 
dtheic mealures to us known, - that there is a greater number 
of our feet contained ina Degree. 

There be three things: (as I conceive) that have cauſed this er- 
Tor to be ſo commonly received and tollerated. The one, for 
that it doth ſomewhat counterpoiſe another contrary error in 
the Practice of Navigation: namely, inthe uſe of the Plain Chart ; 
ſr the error which 1s there committed by making every paral- 
_ kd equal to the EquinoQtial, and (o every Degree in them greater 
thn they ſhould be, is ſomething moderated by this error ; 
whereby the meaſure of a Degree 1s cfteemed leſs than indeed 
tis. ; 
+ For inRlance ; It is evident” by the Glebe , that the Meridians 
Hacurring in the Poles grow neerer and neerer together , as they 
Yow towards the Poles ; Infomuch, as if two Meridians be di-- 
fant in the EquinoQual ten Degrees, that is, 660 Miles, the ſame 
Meridians in the Laticude of 3 5 Degrees, wilt be diſtant little more. 
than 490 Miles.. Now if unto every Mile we account according 
to-the former Experiment:6120 feet, then is the diſtance of thoſe 
wo Meridians + thatparallef neer 3000000 feet. In ſike ſort 
tn the Pla;n Chart ten Degrees of that parallel (as of all others) 


8 made equal to ten Degrees of the EquinoCQtial - of Gn : 
; | 0 
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| fo that the diſtance of theſe two Meridians will upon the Plary- 
Chart be 600 miles, but one of theſe miles contains enly 5000 
feet, {o that the diftance is but 3000600 feet, equal to the 
former, | | 

And although theſe errors in other caſes do not juftly ballance 
one another as in this Example , yet that of the Plarn-Chart ig 
always ſomething moderated by this other, and ſo much the 
more by how much they are neecer to the foreſaid Latitude, ' I 
orant that this is only ſo, when the courſe is neer unto the Eaft 
or Welt points; but withal , I ſay that this kind of reckoning 
is (ina manner ) then only uſed : For he that runs any coutſe 
neer the Meridian Southerly or Northerly , hath a more certain 
way of reckoning ; namely , his Latitude , which he finds daily 
by Obſervation of the, Sun and Stars, upon which he will 'de- 
pended, <ither negleRing or'at lealt not regarding his dead reckon- 
ing. Yea) (if it may be) never caſting the Log ſo much as oncein 
ſuch a Voyage, having a more ſure ground for his reckoning, 
But in a Courſe thatis neer the Eaft and Welt: ( foraſmuch as there 
is nd Way diſcovered for finding the Longitude) he is driven of 
neceflity to make uſe. of his dead reckonins. Wl 

We might add moreover, that the-principal Voyages of- this 
kiad, I mean of. thoſe which confift-of ' Courſes much Eafterly 
and Weſterly , as to and from the Weft-Indies, and the Parallel 
of Cape bon Eſperance are neer unto this Latitude of 3 5 degrees; 


ſo that as ſome of them are more Sontherly., others of themare 
more Nottherly. 


But to inſift no lenger upon this, I ſuppoſe a ſecond cauſe to 
be , for that men commonly defire-ts have their reckoning before 
' their Ship (as they ſay) that they fall not with a place before they 

look for 1t; And this comes ſo to pals, whileſt the miles are 


accounted leſs in meaſure , and ſo. more in number than they are 
indeed. : "9 I 


+ 


- And -thug , though there may ſeem to. be ſome commodityin 
theſe errors, eſpecially: when they do- neerly ballance one ano- 
ther: Yet becauſe ' they ſeldom do ſo, but always leave men 
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in uncertainties, and oftentimes in great perplexity and davget» | 
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it is. much ſafer and better to rezeR them both, and to imbrace 


thoſe wayes., which are evidently grounded upon truth , -though 


thete may be in them ſome more difficulty at the firtk, Yer I 
confeſle, that he which reforms one and not another , may ſome- 
times erre ſo much the more thereby. And I doubt noty, but ma- 


gy would reform them both, if they could c2rtainly do ſo. 


Therefore a third cauſe of admitting and retaining this Errour 
ſeems to be, for that there hath been no way delivered from evi- 
dent and certain grounds: for the retifying of it, I doubt not 
but many; have found Errors an. their reckonings ariſing from . 
Tence, that they account only 300000 of our feet to a De- 
oree; but not knowing certainly where to lay the fault, have im- 
puted it ſometimes to ill Reerage , otherwhiles to the Variation 
of the Needle, or to ſome miltake in their Reckonipgs , or to ſome 
error in their Plots, or to ſome Current, or ſuch other accident, 
and ſo. the Error hath reſted unreformed. Wherefore although * 
the praQical performance of this Problem for finding the Cir- 
cumference of the Earth , or the quantity of a Degree on the 
ame, have many fingular uſes which I cannot now touch; yet that 
which amongſt the reſt I chiefly aimed at, was, that we might 
have a more ſure and evidznt ground for cividing the Log-/ine, 
and for reckoning the ſhips way or diſtance run more truly upon 
any Rumbe or point of the Compaſle than formerly. _ 
And now to apply it to this purpoſe, we have noted before 
(Chap. 2.) that by the Experiment there expreſſed, we find in a 
Degree on the circumference of Earth and Sea, 367200 of our 
ae Feee, | Wherefore retaining (ill the ſame diviſion of 2 

pree into 60 miles or 20 leagues (as hath been formerly uſed ) 


- 2 Mile will tontain 6120 feet, or 1020 fathoms: And o a 


League contains 18360 feet, or 3060. fathoms; for dividing 
367200 by 60 , the quotient is 6120, &c. Thus then 60 miles 
being a Degree, every mile is 6120 feet, 


| Now ſuppoſing the time of the running out of the Log-/ine- to 


| be meaſured by an half-minute glaſſe, if we obſerve how many feet 


or fathom ſhe ras in half a minute ; we may thereby find her way 
for an hour or four hours, or for any othzr time propoſed. 
C | 
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As admit there runs out of the Log-l;ne in half a minutes ſpace 
5 1 Feet, or 8; Fathoms, and you would know. what way the ſhip 
makes every hour after the (ame rate; I 

Say by the Rule of Propertion ;. 
If 05 Minute,, give 51 Feet, - 
Wiat gives. 60 Minutes? Or, 
If 1 Minute give 102 Feet : 
What #ives 60. Minutes > 

And. ſe multiplying, you ſhall find 6120 Feet, which ig one 
mile: - Or,. if you would find her way for four hours, which is 24, 
minutes ;; Say,, ; : 

As. 1 minute, is in-proportiot-to 240 minutes, 
So are 102 Feet, to.24480 feet,or 4 miles, 
Or if you would have it in fathoms ; ſay , 

_ As. 1- minute,is in proportion to 240 minutes z—_»_ 

So is 17 Fathoms, to 4080 fathoms, the ſhipsmay in 
four hours. The like is to be conceived, if your Glafle be for any 
ether quantity of time above or under half a nmnute. 

Seme have thought that the way which the ſhip maketh, may 
b: known to.an old Sea-man by experience ( as they ſay) that ig, 
by conjeRure : Which opinion makes ſome negleA the ule of 
the Log, left they ſhould be: accounted young Sea-men, But as 
he chat rides often will have ſome neer guefſe how farre the 
Pace he rides- will carry him in an hour '( becaufe he hath often- 
obſerved it formerly ) fo he which hath often ſailed and kept an 
account of the ſhips way by” the Log, will be able to give ſome 
neer eſtimate of her way without the Log. Dut tt 1s incident'to 
ſome men to have ſuch a conceir of this their eſtimate, that they 
think it more certain than the Rule it ſelf , from whence it 1s de- 
rived, eſpecially if it chance to anſwer their expeRations- at ſome 
nmes. 

Ie is thought alſo that the (hips: way may be known by two. 
marks on the ſhips. fide , but this is doubtleſſe very uncertain, 
both by reaſon of the ſhortneſlſe of the rime, and in reſpeR of 
the dead water (as they call it) by the ſhips fide. For the water 
which is neer the ſhip , is drawn-along with the ſhip in her 

motion, 


| 
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- motion, and ſo much the more, by how much it is neerer, 


 Butif any deſire to make tryal of this way , it is to be confider- 
ed, that 17 foot is ,3- part ofa mile, and 10ſec. of a minute is 
377 Part of an hour: therefore if there be two marks on the ſhips 
kde ditant 17 feet, if the hip run the diſtance of theſe tio marks 
in 10 ſecoxds, ſhe runs a mile an bour, if in 5 ſeconds two miles an 
hour,it ſhe runs that diſtance in 2 ſeconds, ſhe runs 5 miles an hour. 
And ſa alwayes dividing 10 ſeconds by the number of ſeconds, in 
which the (hip ans that diſtance , the quotient ſhews th: miles 
and parts. of a mile run in an hour, 
-'But if the Diſtance of thoſe two marks be 34 feet, if ſhe run 
itin 20 ſecoxds, it is after a mile an hour, if in 10 ſeconds, two 
miles an hour, if in-5 ſecoxds four miles an hour : - And ſo alwayes 
viding 20 ſec. by the number of ſeconds, in which the ſhip runs 


thatdiſtance, the aw ſhews kow-many miles the ſhip cuns in 
t 


an hour. As if the ſhip run that diſtance of 34 feetin 8 ſeconds , 


then dividing 26 by 8, the quotientis 25, (hewine that ſhe runs 25 


miles-in an hour. Or, if you canconveniently make the diſtance 
of the two marks on the ſhips fide to be 5.1 feet (fer the further 
tiey are diſtant , the better) then if the (hip cun that diſtance in 
30ſec..it is « mile an hour, ifin 10 ſec, it is.3 miles an hour, avd 
ſo alwayes dividing 30 ſec. by the number of ſeconds, in which 
the ſhip i9runoing that diſtance, the quotient ſhews after that rate 
how. many.miles the hip cung in an hour. , s Shi £4 | 

- Otherwiſe you may do thus , divide 17 feet into 10 parts, and. - 
ſet_ as many 'of thoſe parts an the (hips fide, as conveniently you 


| MM: ( which according to the (hips length will be more or few- 
v1 


-Then when the (hip runs-one of thoſe parts in: a ſecond of 
me, it is-2-mile an hour: when two, itis rwo miles an hoyr; 
when 5, ieis 5 miles an hour... And in general, if you; dividethe 


number of parts run by the time of running accounted: in ſeconds , 


the quotient ſhews what number of miles after that race are run 


'/lnan hour. 


As if (he run 30.of thoſe parts in 5 ſeconds, it is 6 miles an 
hour ; for dividing thirty by five, the quotient is fix ; fo if 
ſhe - runne 42 of thoſe parts in ten fanny »" died -41 
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by 10, the-quotient is 4,2) which ſheweth the ſhips way at that 


time to' be after the rate of four miles and two tenths ef a mile in 


an hour. | 
But for keeping this account of time, it may be done either by 2 
Sand-glaſſe for that purpoſe ,-or by proneutcing certatty words or 
numbers: As the time wherein a man tells twice'60), ptonoun- 
cing every number as falt as he can convemently and difſtinRly, 
1$ about a minute ; (© that the time wherein a man is oumbring 
60, is a half minute or 3o ſecexds; and whileſt a man is num- 
bring two (as one and twenty, two and twenty ) is a ſecond; and 
ſo while{t a man is numbring from twenty to thirty, ts five ſe. 
evnds,from twenty to forty,ten ſeconds,@&e. but in numbring from 

one to twenty, you may obſerve the ſame times, as in numb 
from one and twenty to forty, and this will not be hardto do; 
for -whilet a man pronounceth one and twenty , two and twen- 
ty, three and twenty, &'c. there remains a certam Impreffion 
in the fantafie, whereby a man is able in the ſame times toPro- 
nounce one, two, three, &c,. Andalthough this rule of nutnbring 
twice 60 for a minutesſpace be not 2eneral nnto all men , beciuſe 
fome are (wifter or ſlower in their pronunciation than others; yer 
after this Example, a man making tryal, may frame a Rule to him- 
ſelf, whereby he may come ſomething neer the truth. - © 
But leaving «theſe, 'we come to the divifion of the 'Lop-bne , 
according to the half-minute-glafſe, which is more uſual and &r- 
tain. - And conſidering that half a minute is of an hour the ; 
part , therefore the ſhips- way running 51 feet in half a minutes 
2 mile an hour; if ſhe run twice lo much, that is, 102 feet inhalf 
a minute, it is two miles an hour's if thrice ſs much, itis three 
miles 'an bour; And in general, how many times's5 1 feetſhe 
runs in half a. minute, ſo maty miles is her way for ar hour, 
Therefore leaving half a ſcore fathem , or more from the Log, 
that ſo it may be out of the Eddy of the ſhips wake , before you 
begin to account or turn the glaſſe ; if there you make a mark for 
the beginning, and ſo Fr feet from thence a mark of one knot, 
and 51 feet further a matk'of two knots, and 5 1 feet further (that 
18, 153 feet from your firſt mark?) another mark of three YZ 
an 
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and ſo-proceeding : look how many knots are veered out in half 
z4-minute, ſo many miles is the ſhips way for an hour. Now 
for-that which is veered out more above the juſt meaſure of a 
knat or knots ,} you may allory for every five feet the tenth part of 
2 mile almoſt, As admit ſhe run 5 knots, and, 25.feet in half 
amibute, then is ker'way according to 5:5 or five miles and. an 
half in an hour, 'if fax knots and ten feet it is 6, miles in an 
hout, C's. feos oe | 

- But according to the common opinion of 5000 feet to a mile, 
and; 60: fuch miles .toa Degree, . there ſhould be ſomething leſfle 
then 7 fathom, namnely;413 feet.to a Knot | 
. Andalthough he which vects the 'Log-{ixe be: careful. to over- 
hale it (6 ſlack, that -it may not draw forwards 'the Log, yet (no 
doubt).it doth loſe ſome way , following the ſhip a little as it is 
dawn by the Line , and withall by. the Eddy of .theſhips wake, 
and ſometimes ' alſo is calt forwacts by the wind and. waves ,, 
when they come!afcer the ſhip ; ſo that Tot rH&l Ta f9 is lies 
there may ſometimes be allowed three Sr four fithoms more then 
is veered out; but this (as a thing mutable2nd uncertain) being 


.ometimes more, ſomerimes lefſe, cannot be btought to any cer- 


tain Rule , but ſuch allowance may be made for it as a man in his 

experience and diſcretion finds fit. OR 
If you would divide th: Log-lze io 38 it might give the ſhips | 
Way in Cenreſwer'; or. the hundreth part bf 4, Degree;, and fit it 
to a half Minute-glafſe. - Then ſecing the hundreth part of a_De- 
oree_is' 3672 feet,' and the +5, part thereof is 30} feet; If you 
beoin at.the mark at which you mean to turn the glaſſe, and meaſure 
from thence ze feet, and+three fifth parts'of a foot, yu may there 
place -one knot z. aud thence sgxir? meaſiiting 30 fert, and 3 fifth 
parts of a foot, there place'two knots; aa; fo ptoceeding. at [the 
end of every 30 feet and three fifths, adding a knot, the number 
of knots which-run out in half a minnte, is the number of Cen- 
teſmes which the ſhip tuns in an hour, As ſuppoſe there cun 
out ten knots-in half a Minute, then the ſhips way is according 
to ten Centeſwes of a Degree in an kour , that's, the tenth 
part of a Degree, or fix miles. -And ſo every three foot above - 
jure 
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-juft meaſure of knots, is _neer. the. tenth, part of a Centeſwe, of 
the 1000th part of a Degree, As.if there run out of the Log-ling 
5 knots and 1 feet," then the (hips way for an hour is 5 (enteſwes, 
and four tenth parts of a Cexteſpwe.: the like 15 to be underſtood 
of others. | 17007 he, EO TS | 
And aftgs the form of theſe examples. you may divide the Zug. 
line for any othet quantity of Time , more or leflc than half a mic 
ure , or for-any other parts of a Degree propoſed. _...-. | 
Thus have we handled the diviſion of the Leg-lzme , accordi 
to the meaſure before found of 367200 Exglſb-feet.in a De- 
oree : ' Biit becauſe (as I haye before-ſhewed): the. ſhips wayis 
commonly more thay by-(h og: ae it appear? ta. hex. and eve. 
ry man defites to have _his. reckoning ſomething before his ſhip, 
that he fall not with a places unexpected; for theſe, and ſuch 6- 
ther cauſes, and for the totundity cf the number, if any manthink 
It more ſafe and conygoiemt in. vca-reckonings ,- he:may abate'1 
in 57 ,. and (0 dg-t9. degree only; 369000. feet, and Cotiſe- 
quently e6 & mils $500 Exgliſh-feet, 1 on 2 bt > 
And upon this'ground, if in half a minute there cun out 56 
feet of the Log-line , 3f; is. a mile ao hour ; and ſoif 100 feet run 
out ina tninure, : 2 
For, as 1 minute is'ih proportion to 69 minutes : 
.. . $0 is Ig0 feet, to Gogo fete. oo 24 
\-And ſo foraſtnuch 4s tyeenty Gvd; feet 18:5, parteſ\emile,, and! 
15 ſeconds'i$ alſo ;5; part of an hour :- Therefore if there be two: 
marks, cn the Shipg fide difkang 2 5: feet, if the ſhip rup the di- 
Rance of 'theſe'two marks. jn 1 5, ſeconds, it is after the rate of a 
mile_ an hoyr.; if in .5 Jecans it is three miles-arboury and.ſs! 
alwayes dividins 15 Jecqnd; by, the number: of: ſegoods in which 
the'hip runs that diſtance ; -the; quoyient (hews the-miles 4nd: 
parts of a mile run_in an hoyr. Bur; if 'ithe Diſtapce of theſe- 
wwo marks be-5 0 foot, then. jf (he ,run it.jn.. 30 ſeconds , or tal 
a minyte, it is a mile an boury if in 16 ſceonds , three mites an 
hour ; if in five ſeconds fix miles an hour, (for 30' divided by 5; 


the quotient is; 6.) And- (9. alyayes -dividing .90\:feconds- by" 
the number [of . fraqnds,,,. in: imibich .the Abip runnes that 'Di-'! 


ſtance; 
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fance ; the quotient ſhews how many miles ſhe runs in an 


"hour , &c 


Otherwiſe » If you make a mark on the ſhips (ide at every 
twenty Inches, then when the (hip runs, on: of theſe parts in a 


'Kcond of time , it is a mile an hour : when 5, it is 5 miles an 


hour: if (he run 18. of theſe parts in 3 ſeconds, itis 6 miles an 
hour. For dividing 1 8 by 3, the quotient is 6, And in general, 
if you divide the number of the parts run , by the number of ſe- 
conds ſpent in running, the quotient ſhes the. ſhips way in miles: 
for an hour; | Fs | 

!' Bat for dividing the Log-l:ne according to this ground of 6000 
ſetin a mile,. if you intend to. ufe it with a half Minute-glaſle ; 
then becauſe half a Minute is ,;- part of an hour, and 50 feer 
isalſo the ,z35 part of a mile : Therefore when th ſhip runs 50 
feet in half a Minute ,. her way is after 'the rate of..a mile an 
hour ;"if 100 feet-in' half a. minute , it 1s two miles an hour, 


FA | 
Therefore half: a ſcore fathoms or: more from-the Log , yeu- 
may make a mark, and beginning from thence meaſure 50 feet, 
there make the ficſt kn>r, and 5o foot farther two knats, 
add 5o foot Farther three knots, and ſo proceeding: Look how 
many knots is- cun out in half a minute, ſo many miles is the 
ſhips way for an hour.. And every five f:et more beſides: the 
knots is a remtbpart of a mile; As if there run out fix knots and 
20 feet in half a minnte , the ſhips way is after the rate of 6. 
miles tn an hour, fc: | | 
And (© if the Glafſe were for any other time more or leſſe 
than half a minute, you-may mak the diſtance of your knots pro- 
pottional: As ifit were for zo ſeconds, then becaufe 20 ſeconds 
80f an hour the 3; part, I divide a mile, which is 6000 feet, by. 
180, and the quotient is 3343; th:refore there mult be a knot at 
every 33 feet and 4 inches. 
If your Glaſſe be 36 ſeconds , which is ;- part of an hour , di- 
vide 6000 by 1 00, the quotient is 60, ſhewing that there muſt- 
de 60 feet to every knot, and then every (ix foot over and above the. 


knots, is a centh part of a mile more, | 
I _ And 


We {s) | The Searman's Praftice. 
And o it is better that your Glaſſe be more then half a minute 
'rathet than lefſe; and the more the better, provided that there run 
; on no more Line then you may hale in again , without, daneer of 
reaking. * ET 
| Laftly, if you would (o divide the Log-line , that it might ſhew 
the (Hips way in (enteſmes of a Degree , and fit it to an half-mi- 
nute-glaſſe: Then foraſmuch as the hundreth part of a Degree ig 
3600 feet; and the -<; part thereof is 3o feet ; therefore beoin- 
ning at the mark whereat you intend to turn the Glaſle , meaſure 
from thence 30 feet, 'and there make one knot, and at thirty feet 
further two knots, &c, Then look how many knots run outin 
half a minute, ſo many Centeſmes of a Degree is the ſhips way for 
an hour. And ſo if the glaſſe be 36 ſeconds, then every knot mult 
have 36 feet, &c. | 
Now if a man ſailing between any two Places which lie neer 
Eaft and Weſt one fron, another, have. kept his. reckoning by 
«Courſe ant DiRance, ufing a Log-line (o divided, that it have 4 
knot at every 7 Fathoms (7s many do) and would: reduce the Di- 
ance of thoſe two places ſo found, to their Diſtance in ſuch miles, 
as theſe ef fixty to a Degree,cach containing(as we have (aid)6000 
Feet: The proportion in number of thoſe to theſe, is as 6 td 5; 
for 6of them make 5 of theſe. | pond 
As admit a man in his dead Reckoning, uſing ſuch a Log-lne 
as hath a knot at every 7 Fathoms, and for every knot running 
eut in half a minute, he accounts the ſhips way to be ſo many 
miles an hour; and according to ſuch a reckoning, ſuppoſe he 
find the diſtance of two- places to be 1224 Miles, or 408 leagues, 
and would know the Diſtance of the ſame places in miles of 6000 
feet toa' mile, which is according to a Leg-hne that hath a knot in 
every 50 feet. 


Say then by the Rule of Proportion ; 
As the number 6 Co. ar. 9.22185 
Is in proportion to 5. 0.69897 
So is the number of miles given 1224 3.08778 
To the number of miles required, 1020 _—_ * 
| ic 
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Which 1020 is the diftance of thoſe two Places, in ſuch miles 
whereof 60 make a Degree ; Or to find the {ame in leagues , the 
propottionis; AS6 to 5; ſois 408 leagues, to 340 leagues. 

And thus may ths Dittances of places be found in fuch miles, 
whereof 60 make a Degree , eſpecially 1f with the diſtance ex- 

refſed in the Platz Chart , you compare the reckonings of ſome 

Skilful Mariners thag have ſailed from thz one to the other. Bur 
thus to endevour a reformation. of the Plain Chart were a la- 
bour to little purpoſe ; For there the corre&ting of the true fitu- 
ation of two places, in reſpeR of one ano*her, is oftentimes an 
occalion that the ſame places are the more falſly lituate in reſpz& 
of others, Like as if there were two places eight miles diſtant, 
and it were required to place a third three miles from either of 
them; Here it we ſet the third in the middle, it will be four 
miles diſtant from either : but if (attempting to mend that ec- 
rour) we make the third to be 3 miles from the fictt, then will ic 
be 5 miles from the ſecond: And thus unavoidably, the mending 
of the one is the marring of the other z bd:cauſe the thing propoſed 
is not poſſible, 

And ſuch is the errour of the Plain or Common Sea- Chart , 

repreſenting the Earth and Sea , not aS a Spherical, but as a Plain 
Superficies ; not as if the Meridians did concurre in the Poles , 
but as if they were alwayes parallel one to another. So- that the 
eraduation and projeRion being ſuch , the Situations and: Diſtances 
of places, cannot be generally and truly expreſſed therein. 
* But the graduation and projection of Aercators Chart, agree- 
199 without ſenſible errour with the Globe, there may in that be 
deſcribed all or any parts of the World, according to their Lon- 
Kudes, Latitudes, Courſes, and Diſtances , as truly and far more 
conveniently for the Afariners uſe then upon the Globe it ſelf; 
and upon ſuch a Chart ſo deſcribed, a reckoning may'be truly kept, 
and any errour committed , mayreakily be diſcerned and amended. 
Whereas on the Plain Chart, if a man find his reckoning to diſa- 
aoree, he is ſo far from knowing how to amend it, that he can 
ſeldome conjeRure where the fault was, 


| The negle& and want of theſe Charts bath been and is a great 
| | 4 im- 
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imperfeion in Navigation and Geography, For howſoeyer 
thece be ſome which do oaily ſet forth tor ſaie.Maps of the World, 
and of the parts the:eof, according.to this Projection: Yet to 
bave tnem truly ſuch,, and fir for Navigz.ion, requires in the Ay. 
thor or maker of them good knowledge, and ſome competent aj. 
lity of h $ own, or aid from others with a greater love to the Truth 
than to his own profit , which may induce him to beſtow (th ins 
duſtry , time, andexpence , as I have formerly noted to be requi. 
hte in luch a Work. 

For the fturihzrance whereof, and of the practice of Naviga+ 
tion in general, 1 (hall endevour 1n the iwo next Chapters to 
thew a methodical and orcerly way of keeping a reckoning at 
Sea, more ditinctly and ex:tly than hath been formerly uted, 
and ſuch as may aptly be (et down in any Chart, and zpphied in 
the three principal kinds of Sailing; namely , according to the 
Plain ( bart, or Mercators, or according to the Archof a Great 
(ircle. And by a few reckonings truly ſet down , accerdingto 
this furm, the Maps of the World, 1nd of the parts thereof,mightbe 
much reformed. 


CRAP, VL | 
A formal and exa& way of ſetting down and perſe@ing a 
Sea-reckoning, 


Lthough the Courſe and Diſtance cannot bz ſo truly 
and certainly known as the Latitude may de : yet 
7 we mult endevour in th:ſe alto to come as near 
& . the Truth as may be, the rather for that ſome 
reckoninzs muſt neceflarily depend wholly upon 
s them. And to that end, thoſe which in their Voy- 
ages at Sea have occaſion to rum far upon any Courle or Courlt# 
neer the Meridian , may do: well to make tryal of tharwhich? 
have formerly ſet down , touching the quantity of a. De- 
gree on the Earth and Sea in our known Meaſure ; and e- 
ſpecially in Eaft-Indian Voyages ; ſayling. from the - Lizard 


in 
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in the Weſt part of Exglavd to Cape de bowne Eſperance in A” 
friek, they have opportunity of making aa ample Experiment 
heceor, 

But leaving this to the praRice of the 8kilful and induſtrious 
Sra-m84u, We Come now to ſhew an o:derly and exat way of fra- 


ming and keeping a reckoning at Sea: for which purpole I have 


made the Table following , which ſheweth how much a ſhip is 
more Northerly or Southerly, and how much more Eafterly or 
Welterly, by ſailing upon any point or half point of the Compaſſe, 
any number of miles propoſed. 

- The like Table I made many years lince , and taught the uſe of it 
in Navigation, whether it wece then uſed by any other, I know 
not, I had it of no man; bur this I ſpeak, that if any man claim 
the fictt making and uſe of (ſuch an one, he may have it. 

The ground of making this Table is the tame with the former. 
For 4s Radius is in proportion to the Diſtance run, Sos the ſine 
complemsent of the Rumb, to the diſtance of North or South, and 
ſo « the fine of the Rumb, to the diſtance of Eaſt or Weſt. There- 
fore here for ten miles upon any of the four points from the Mert- 
dian, we ſet in the ſecond column the {in2 complement of that 
point { reduced into Degrees ) and in the third the (ine thereof, 
As thz ſecond Rumb or: point fram the” Meridian, being 22 deg. 
30 min. the fine' complement thereof which 1s 97 39 fect Im the 
ſecond column againſt 10 : and the fine thereof 3827, 1 ſet there 
invhe third column; and having done thus for ten miles in every 
column, the re{t may be eafily drawn from them. | 
' AS in the ſeconJ'column , for the firſt half point againſt'z Q 
miles finding 9952, 1 fet the helf thereof ; namely 4976 againl} 
5-miles, and the tenth partthereof, namely 995 againit 1 mile, 
which doubled or added to it (elf is 1990, to be ſet againſt two 
miles, whereto adding the ſame 995, the ſumis 2985 for thee 
miles, and fo for th relt. 

And. thus for every point and half point from the Me-idian, 
there are three columns: In the firſt whereof there is ſet down 
2. tumber of miles run vpon that point or half point ; the 
ſecond ſheweth how much the Latitude is altered ; that 
H 2 1s 
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is. how much you are more Southerly or Nottherly, by running. 
fo £ ao ol point or half point ; The third, how much you 
are more Eafterly or Weſterly, by running that courſe - and 
diftance. 

The Numbers ſet in every fiſt column from 1 to 10, arealſs 
to be underſtood from 10 to 1605 Or from 100 to 1000, and the 
Figure in the fourth place of the ſecond and third columns, an- 
ſwer tc the figure in the firft. As admit a (hip run South and by 
Weſt ( that is ( South 1 point Welterly) 165 miles) I fer 

down this number thus; and 
looking in the Columres of the 


:4..F 8 p . 
| 7 wks - on Y n þ firſt Rumb againft 10 ( which 
. *o| "49! -16| maybe underftood to be 100) 
I TedTeih 1 I find again(t it in the ſecond co- 
0 WON: nr 


lumn 98x almoſt , {and in the. 
third 195, alſo againſt 60-(that is 6) in the firſt column, there is 
588 inthe ſecond, and 111:74n the third :, alſo againſt 5.in the fic 

column, there is 49 in the ſecond, and almoſt 10 in the third. 
Theſe (et down, and1 ſumm'd up, as here appeareth, ſhew that 
a Ship running S by Y 165 miles, is to the Southwards of the 
place from whence ſhe departed 16 miles and 8 tenth parts of a 
mile; and to the Weſtwards. 32. miles, and 2 tenth parts ofa 
mile. If yon delire more exa&nefſe-you may uſe all the places, | 
| | £1 for the firſt or greateſt 
x00 | 9808] 1950| nmumber, whichis here 100, 
66 | 5885] 1150 As in the ſecond Exam- 
5 490] 97] Ple, where. the Southerly 
165. 1161,$3] 32.17 diftance is 361 ,3: miles, 
—.. and the Weſterly 32,5 

| miles, 


"A Table 


f 


The Sea-man's Pradtice, 


55 


4 Table of the Northing or Southing, Eaſting or Weſting of 
every Rumb and half Rumb from the Meridian ; pad 
ding to the number of Miles run upon that Rumb, 


| 3porn.[75 porn. 1 porn.| 7 porn.|1% porn. [65 poin,|2 poru.| 6 porn. 
M.15- 373 84 22y|11. 1578. 45/116. 52 73.75122. 30 | 67.30 
1] 995] g3s| 981 195] 957] 290] 924] 393 
2] 1990] 196] 1962] 390| 1914} 580| 1848] 766 
3] 2986] 294] 2943] 585] 2871] $870] 2772| 1148 
| 4] 3981] 392] 3923] 7809, 3827] 1161] 3696] 1531 
5] 4976] 490| 4904 975| 4784] 1451] 4620] 1914 
6} 5971] $88] 5885 1170] $741] 1741| F544] 2297 
| 6966| 686| 6866| 1365] 6698] 20431] 6468| 2680! 
8f 7961] 784| 7846| 1560, 7655] 2321|7392 | 3063 
Ba, 8957 882 8827/1 755] 8612] 2612| 8315] 3445 
161 9952 980l. 9808! 1950! 9569] 2902] 9229] 3827 
t_| 24 pot.[S3 poune.[3 point.| 5 poin.| 3 5 pot.| 45 poi.[ 4 pot | 4 pu: 
kn 28.75|61.52332. 45]56: x5 39-2275, 375/45, 00 [45+ 00! 
1|- 882j-- 471] $837 556, 773] 634| 707] 7097 
2] 1764] 942] 1663] 1111 EYOH 1269] 1414] 1414 
3| 2646] 1414] 2494| 1667] 2319; 1903] 2121| 2121 
4| 3528] 1885] 3326| 2222 3092 2538] 2828| 2828 
| 5] 4410] 2357] 4158] 2778] 3865| 3172] 3535] 3535 
6] 5292|-2828| 4989| 3334| 463$; 3806| 4242| 4242 
7] 6174] 3309 5820] 3890] 54111 :4440|.4949} .4949 
8] 7056| 3771| 6652| 4445] $185] yo75| 5656| 5656 
9| 7937] 4243] 7433] 5000| 6957] 5710]-6364| 6364 
Lo] 8819. 4714 $315 5558] 2730] -6344) 7071 | 7071 


A larger Example may be that before ſet down inthe laſt Pro- 
lens of Sailing by a Great Circle from Summers-1ſlands to the 
Lizard,pag.137. 
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As admit I ſail from thence: Firſt, N E, point Eaſterly 609 
miles; then N E by E 30o miles; Ealt Nerth-eaſt half a poinc 
Northerly 465 miles; Ealt NE 390 miles; E N E, 5 point Ea. 
ſerly 294 miles; Eby N 210 miles; Eaſt 951 miles: Theſe 


Courſes a1d Diſtances I ſet down in ſuch form as here appeareth, -'} 
where in the firſt Column there is expreſſed the Courſe or point of |} ' 


the Compaſſe upon which a man ſails : In the ſecond column, the 
DiRance of that Rumb from the Meridian: In the third c6- 
lumn, the Diſtance run upon that Por; In the reſt , the diffe. 
rence of Latitude, and departure from the Jeridian in miles and 
renth parts of a mile. | 


| Kamb D:/ft. | 
Conrſe | from me. miles. 
NE: | North 
PoE. | Eaſter- | 600 
ly 4x P. 
NE by\N Eaſt 
| E. 5 Posnt 
[ENE;| N Ef 
1 Pe.N. 15 3Þ0, |. 


{ 
, _ South, 


E NE N Eaft 
6 Po. 

| ENE;, | N Eaft 
| Po. E. |64 Po. 


Eb NE | 
9 Ps, > 
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(In all which is to be conceived, that the Variations are al- 


| owed ) ſo that at the Foot of this reckoning, 1 find the ſumme 


of the North column to be 1047; miles, and the ſumme of the 
Faſt column 2920 miles almoſt ; the firſt , namely. 1047 miles 


" converted into degrees, is 17 degrees, 27 min. the difference? of 


Latitude, which added to the Latitude of Summers Iſlands 32 
deg. 25 min. (where this reckoning began) the ſumme 15 49 ceg. 
52 min. Which is the Latitude of this laſt place where this recko- 


ping endeth. So that according to this account, the Ship is ron 


into the Latitude of 49 deg.52 min. and hath altered h-r Lenygitude 
tothe EaRtwards 2920 miles, of ſuch miles, whereof 60 make a 
degree of a great Circle. 

Therefore , if you ſet down this reckoning on the Plain Chart, 
you tnuft make a point in the Chare that may be in the Latitude 


- of 4g' deg. 52 min. and to the Eaftwards of Sanmers-Iſtands , 


ce this reckoning began) 2920 miles, that is, you muſt run 
a parallet ( with'your Compaſſes or otherwiſe) on your Chart. in: 
the Latitude of 49 deerees 52 minutes, and crofle the ſame by a 


'Y Meridian, which may be to th: Ealtwards of the Meridian of 


Sthomers- Iflands +920 mils, and ſo the point of the interſeRion- 


JF ofthis parallel and Meridian, is the Traverſe-point or point in the 


Chart, tepreſenting the place where the Ship is in the end of this 
Reckonits. y 

But if you ſet down this reckoning on AMercators Chars , you 
uſt alſo find # point that may be in the Latitude of 29 deg. 
52 min. and may likewiſe be to the Eaftwards of Summers-/ſlauds: 
2925 miles 5 'which« is done by tunning with your compaſles 
2 patallel in the Latitude" of 49 deg. 52 min. and ctolling the 


$ ſane'by a Meridian, which miay be ro the Eaftwards of the Mertdt- 

$ at of Swmnamrrs-Tſlands 2520 miles; the point of the interſeion of 
this parallel with that Meridianis the traverſe point , repreſenting 
* Iythe Chre thEplace where the ſhip then is. | 


Por it is to be conceived in this (har: , that the degrees-of the 
Meridian intercepted between the Latitudes- of two places are as: 
a Scale for thoſe two places , to meaſure not- only their difference: 
of Latitude, but likewiſe their diſtance in their Rumb:, as alſo the 
diftznce of their Meridians, But: 
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But becauſe it often falls out, that in ſailing from place to place, 
a thip cur.s not near the Rumb of the two places by many hun- 
ored miles, eſpecially in ſailing by the Arch of a Great Circle, 
which is the moſt exquitite mannec of ſailing, and wherein a man 
ſhifts his Courle often, and runs much farther in one Latitude 
then in another , as by the former example may appear. There- 
fore once in three or four dayes , or (o often as you alteg your 
Courſe much, you may transfer or ſet down your Reckoning out of 
your Book into your Chart. As in transferring the former example, 
you may ſet down the Northing and Eaſting of every of the Cour- 
ſes ſeverally ; but for brevities 1ake we will dring them into three 
parts (and ſo alſo we ſhall not much erre.) 

And thus for the two firſt Courſes, namely N E; point Eaſterly 
600 miles, and NE by E 3oo miles, I find in the North co- 
' is lumn 547 miles; and in the Eaſt column 713 
[North.. Eaft _| miles : alſo for the three next Courſes ſum- 
5471 713] ming up the North and Eaft columns ,. I find 
459] 1050| the Northivg to be 459 miles ; and the Eaſt 
41} _1157]. ing 1050 miles. Alſo for the two laſt Courſes, 
1047 2920| I find the Northing to be 41 miles , and the 

Eaſting 1157 miles. 

Now to transferre theſe into the Chart, I conſider that 547 miles 
is 9 degrees 7 minutes, which added to the former Latitude 32 
des. 25 min. makes latitude 41 deg. 32 min. In which Lati- 
tude I run a parallel, then conſidering that 713 miles is 11 deg, 
53 min. I take this 1x deg. 53 min.in the Meridian, as much a- 
bove the one Latitude, as beneath the other, namely, from 3 1 des, 
o min. to 42 degrees 5 3 minutes, and this ] (et in the foreſaid 
parallel from the Meridian of Summers- [lands to the Faltwards, 
and tfere make the point B, then reducing 459g miles into deg. it 
makes 7 deg. 39 min. Which added to 41 deg. 32 win. makes 
Latitude 49 deg. 11 min. Alſo the Eaſting 105 o, miles. are 17 
des. 3o min, the half whereof $ deg. 45 min. 1 take in the Ne- 
ridian from above 41 deg. 32 min. beneath 49 deg. 11 minutes, | 
namely, from 41 deg. 20 min, to 50 deg. 5 min. And this be: - 
ing doubled {becauſe it is but the half) 1 ſet from the Meridian - 
f 
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che prick or T, -point B-b<fore-made-, in the Parallct of 
deg. 11 Min. | ma another prick D. Laſtly, I'add os 
Northing 41 miles to the former Latitude 49 degrees 11 min. the 
ſumme 1s 49 deg. -52 min. the Latitude of the Parallel to which 
I am now come , wherein I am to ſ:t down the Eafting 1157 
miles : This therefo;e converted into degrees of a Great ( rele, 
make 19 deg.17 min,- -I take therefore one degree of the meridj. 
an, about that Latitude of 49 deg, 52 min, (becauſe the moſt pr 
is run in that Latitude ) namely, from 49 deg. 30.min, to 50 

30 min. and (et the ſame in the foreſaid Parallel from the merit. 
anof the prick D. laſt before made to the Eaſtwards 1 g times, 
and moreover 17 min, take at the ſame Latitude, and this rez- 
cheth to the point E, Ando is all this reckoning ſet down, ang 
th like is to be underood of any other , whick though in expref. 
fion it require many words for plainnefle ; yet is there very little 
difficulty more in the PraRice, then there is 1a ſetting down a recko- 
ning on the Plain Chert, 
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CHAP. IX. 


4 zrore ample Example. together with a larger Table for the 
keeping a reckoning at Sea. 

S. ; Aving thus (in a more genzral manner ) ſhewed 
how to ſet down a reckoning of the ſhips way for 
d every pointand Half point of the Compaſs, this to 
d. ſome' men might ſeem ſufficient : But becauſe | 
> 2 (hip doth not always make her way good as ſhe 
” lies, nor doth her Leeward- way allways fall 
juſtly upon a whoke point, or half-point, or quarter; And more- 
over, confidering that thaugh a ſhip ſteer away upon any point , 
of the Compaſle, yet her trne way, by reaſon of the Yartin 
of the Needle , may ſwerve from that point towarcs the one fice 
or towards the other, three or four degrees, ot more or leſſe, and | 
not alwaySa Point, or half Point, or quarter : therefore I have 
thought it requiſite to. ſet down- the Table following to _ 
mole 


——_—. 
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fingle Degree : and that a man might the more readily oy with one 
or to Entrances have big: VS 1 Ho ally cularged the nun- 
ber of miles unto 100, round- and way of making this Ta- 
dle differs not from the as 6, and it is tobe u(gd almatt in the 


- ſelf-fame manner ; wherefore we ſhall uſe the Bore brevity in 


handling of it, | has $955 | 


Here ſolloweth a Table if the Northing or - Sonthing , Eafting 
or Weſting of every Degree fromthe Meridian,accor ding 
fo the number of Miles tar upor that Degree, which for 
brevity lake we will call- << => 


TABLE 


FOR THE 


DIFFERENCE 


LATITUDE: 


| AND 
| Departure from the Meridian. 
I 3 
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Tj 10] 1 35135 £ 
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1721734 | x2: 1744 23S 
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Now for the form of} (etting down a Reckoning , although he 
which is accuſtomed to keep it in.this manner, may haply by uſe 
and praQice diſcern how to order it, in a better way then I can 
preſently preſcribe or think upon , becauſe he hath occafien often 
to conſider it in every particular : yet in the mean time I con. 
ceive it will be fit to have a Book in Folio, that is, two Leaves to 
a ſheet of paper, and to keep the left fide of your Book vid, that 
you may Write thereia. all {ſuch Occurrents 2s you (hall think re. 
quifite, As namely, the Winds, and the Points of the ('ompaſs, 
upon which your ſhip lies , and what allowance you make for Lee- 
ward Way when you fail by a wind, the number of Glaſſes or 
Hours,and hoy many Knots or Miles in each hour,alſo the Latitudes 
which you find by obſervation of the Meridian altitude of the Stars, 
and what elſe you ſhall think remarkable. But before all this, the 
title of the Voyage in theſe or the like worcs. | 


The Journal of onr Voyage intended by Gods aſſiftance from S.1. 
in the latitude of 32 deg.2.5 min. to the Coaſt of England,& e. 


'The right hand Pages, or the right fide of your Book throngh- 
out, may by lines be divided into 12 Columns, as in the Ex- 
ample following doth appear. In the ficlt column may be ex- 
preſſed the day, inthe ſecond,the worth ; or at leaft once in the top 
of the page; likewiſe in the ſame ſecond column, being large e- 
nough, may be ſet down the Latitudes which you find by the Meri- 
dian altitudes of the Sun at ſuch times as you make obſervation. 
In the thirs column the courſe (the Lee-ward way, if there be any 
leeing allowed.) Inthe 4 the Variation of the Needle. In the 5 
(having made allowance for the Variation) ſet down-.the an- 
gleof your Rumb with the Meridian. In the 6. col. ſet down the: 
diſtance in miles run upon that Rumb. In the 7, 8, 9, and ro col, 
the Northing, or Southing, Eating, or Weſting-thereto anſwering, 
- as you ſhall find it by your Table. In the 11 your Latitudes by 
dead reckoning. And laſtly, in the 12 column you may at ſuch 
times as you think fitteſt , ſet downyour Loxgetwde from the place 
from which you firſt departed, or the difference of Longitude from 
place to place. D ay 
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For anexample,we may frame a reckoning between the two pla. 
ces before-mentioned, namely from Summers Iſlands to the Li. 
zard, whoſe diſtance in' their Rumb we have before ſuppoſed 
to be 32.99 miles, as ſome Charts make it, and conſequently -their 
difference of Longitade 70 deg. I would not be underſtood as if 
I afficmed it to be to much,for | ſuppoſe it is leſſe. - I was there in- 
deed about 20 years paſt, and —_—_ it, and then kept a reckon- 
ing both outwards and homewards, but 1 have loſt thoſe reckon- 
ings long ſince, and have forgotten what they were, and in this. 
cale it matters not ; for whether the ſuppoſition be neer the truth 
| or not, it ſerves ſufficiently to exemplifie the rule , that being the 
end for which it is uſed. But if their diſtance be 3299 ſuch miles. 
as contain only 1000 paces ina mile, thz ſame being reckoned in 
{uch miles, as we have before-mentioned, namely, in ſuch whereof 
60 make a degree of a great Circle, which as we find contain 6120 
feetina mile, their dittance will be little more than 8695 miles, 
and conſequently, the difference of Lorgituce little more than 55% 
degrees. 

Lot us th2refore ſpppoſe the difference of Longitude between 
thoſe two places to be 55 degrees, and their Latitudes to be the 
ſame as before,namely, of the one 32 degi2 5 min. and of the other 
5 o degrees. And let the Courſes, Diftances,and other obſervations 
from Swmmers-Iſlands to the Lizardbe ſuch as before is ſhewed.. 

The firlt entrance in this Journal ( which is the 20 day of Fe- 
bruary) is thus to be underitood ; namely , that from the time of 
ſetting ſail (which we ſuppoſe to bs the 19 of February ) till the 
20 day at noon, the Ship lies away, and makes her way good up» 
on the Northeaſt and by E. point of the Compais ; but the Vati- 
ation being 8 degrees to the Weſtwards (as. in the fourth column. 
appears ) the rumb upon which ſhe hath run is from the North /to- 
the Ealtwards only 48 deg. as is exprefled in the 5th column (itis 
indeed 48 ; des, but the Zdeg. we omit , as for the other circum- 
fances not to be regarded ) upon this rumb the ruvs 78 miles, as - 
in the 6 column appears, and anſwetable thereto I find in the ta»- 
ble before-going, the Northing to be 52,3 miles, and the Eaft- 
 aÞg 57425 4s here in the ſeventh and ninth column is expreſſed 
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by theſe numbers 522 and 579 (for the fict figure towards the 
right band fignifieth the tenth parts of a mile; the ret miles.) Hence 
then the Northing being 5 2 miles, if that be added to the Latitude 
from which 1t is reckoned , namely, 32 deg.-25. min, it makes 
the Latitude here to be 33 deg. 17 min. a9in the 1 x Column ap- 
s. Inlikeſort, the ſecond cntrance being the 21 of Febru- 
«77, (heweth that from the 20 day at noon to the 2 1, ſhe made 
her way good upon Northeaft and by Eaft point of the Com- 
paſſe, but the Variation being 8 degrees Weſterly, the angle of 
the Rumb with the true Meridian was from the North to the Eaſt. 
wards 48 deg. and ſo ſailing 100 miles/the Northing is 6 9,2 miles, 
and the Ealting:74.3 miles, ſo that'the Latitude now is- 34 deg. 24 
min. and the like is to be underſtood 'of all the reft. tn 

Touching the Longitude expreſſed in the laſt column, although 
2 reckoning may be kept and ſet down without it, yetitis of very 
00d uſe; andhow to convert the Eafting of Weſting ( that is, the- 
miles expreſſed in the Eaſt and Weſt columns of your Journal) into 
deg.and min.of Longitude ;:/we will ſhew afterwards, as alſe how 
you may eaſily correx your courſe, and give the true courſe or 
Rumb, allowing the Variation. - _ 

But firſt to proceed with this Jonrnal, obferving the Metidian 
altitude- of the 'Sun upon the 2 3 and 24 of Febraary, I find that 
my Latitade upon the 24 is 39 deg. 36, fin.whereas by dead reck- 

anin9 it is but 39 deg>-2 8 min. ſo the difference is 8 more Norther- 
- ly : but being well affured of the Latitude found by Obſ-rvation,. 
] correct the dead reckoning/thereby , which may be done by the- 
Rule of Proportion, ſaying ;- . | 

As the Sunarne of the North column 3125 Co. «r, 6. 50515 


To the ſumme of the Eaſt column, 4300 3. 6 3347 
So the foreſaid increaſe Northerly ' 6 I. 90309 
To the increaſe Eafterly __ "ho _ -2,04h21 
that is, 11 miles: for the firſt place towards the right hand is only 

for the tenth'parts of a nule. 


The ſame may afſo* ſufficently be foundi witbout the. Rule of 
Proportion, by the foregoing T. able , only for looking there un- 


der ths Degree upon which 1 have ſailed, namely, uncer 54 
e.. 
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deg. for 8 miles or $0 tenths of a mile , though 1 find not the 
ſame exaQtly, yet I find one which is neer it , namely 82, and 
a24inkt ic in the next collateral column 113 , which 18 11:5 miles 
(being roo much by.,3 of a mile, becaule the other 1s too much by 
=) 1 adde therefore in the North column of the Journal 8 miles, 
and the Ealt column 11 miles; and ſo whereas by dead Recko- 
ning, the Northing was but 3044 miles, and Eaſting 419 
miles; now baving corre&ed it by obſervation,the Northing is 
312;2 miles, and Eaſting 4.30 miles. : 
In like ſort upon the 2 7th day, I ſhould by dead reckoning bz in 
the Latitude of 44 deg, og min. but by a clear and good obſerva- 
tion I find my ſelf in. the Latitude of 43 deg. 55 min. that 18 , not 
ſo much Northerly by 14 min. therefore to corre it I put in the 
South column 1 4 miles, or 140 tenths, and ſeeing my courſe was 
between the Notch and the Eaſt, and that I find my ſelf to be lefle 
to the Northwards, that is., more to the Southwards than my rec- 
koning ; therefore in probability I am alſo lefſe to the Eaſtwards , 
thatis more to th: Weſtwards , than my reckonihg ; But to find 
how much, look in the foregoing Table for the degree upon which 
I have ſailed, being from the North part of the Meridian to the 
Eaftwards 60 deg. and under 60 deg. I look for 14 miles, or 140 
renths, -and againſt it in the column adjoyning I find 243, which 
I ſet down in my Journal in the Weſt eolumo , and ſo ſubRract-- 
ins the firſt from the North column, the other from the Eaſt : 1 
find that whereas by dead Reckoning I ſhould be to the North- 
wards 273;: miles, and to the Ealtwards 465;:- Now/ having 
correRted it by obſervation, I find that from the 24 day till this 
rime | have run more Noaxtherly than I was by 2 59:3 miles, and 
more Eafterly by 4412 miles. | | 
But if your courſe be neer the Eaſt or Weſt, it may ſuffice to' 
corre it in Latitude only, as in the example of the 8 of March 
appears; for in that caſe you cannot correR Longitude, but from 
ſome further ground. 
 Ifthere be any Current, you may note it as is done in that Ex- 
* ample follewing the 8 of March. 


Noyy if you would ſet down this reckoning upon the Plain 
or 
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or Common Sea-chart: Firlt, if you. defire to exprefſe every 
dayes account , you may begin for the 20 of February, and make 
a prick in your plot that may be from the place from which you 
ſer ſail to the Northwards 52.2 miles, and to the Eaftwarcs 
57:2; and (© will this. point be diſtant from the place of your 
ſetting ſail 78 miles Northeatt, and almoſt a quarter of a point 
Eaſterly : then for the 21 day you may make another Prick, which 
may be from the form to the Nerthwards 66?- miles, and to the 
Eaſtwards 74;* miles, and ſo you may proceed with the relt. 
And thus you thall have a prick on the Plot for every day more 
exatly ſet down ; then could be done after the ordinary way by 
Courſe and Diſtance , or courſe and Latitude , eſpecially becauſe 
in lining the Plot, there are not, nor cannot conveniently be drawn 
any more then the 3 2/points of the Compaſs,to wit, not. half points, 
quartets, or ſingle Degrees, _ 

But if you defire not ts (et down every days reckoning (which is 
not neceflary to be done) you may ſet down every of theSummes , 
as they are corre&ed by Obſervation after the ſelf-ſame manner. 

Or you may adde together all thoſe-ſummes , and ſo the ſumme 
total of the: North column will be 1049 miles, and of the Eait 
column 2345 miles, therefore in the meridian of the place from 
which you depart,you may ſet down to the Northwards of that place 
1049 miles, which will fall in the Latitude of 49 deg. 54 min. al- 
moſt , and from thencein that parallel ſet down direRly to the 
Eaſtwards 2 345 miles, and there make aprick for the place where 
the Ship thenis the tenth of March, and (o is all this reckoning 
ſet down at once. 

If you keep reckoning according to Mercator , it will be re- 
quilite ſometimes to ſum up your reckonings paſt, namely, ſo of. 
ten as you make any notable alteration in your courſe; and fo this 
reckoning or any other may be ſet down almoſt as eaſily on 
Mercator's chart , the difference 1s, that here you muſt often al- 
ter your Scale, becauſe the deg. of Latitude on this Chart are not 
equal, but grow greater and greater towards the Poles. Now then 
the diſtance of two places is to be meaſured by that part of the 

Meridian, Which is intercepted between the Eatitudes of thoſe 
| | two 
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rwo places; Or if both places lie in one and the ſame Latitude, 
theirDiftance is meafured by a Degree or other leflec quantity, taken 
ayout that Latitude ; namely, halt above, and half beheath. 
Wherefore if you would make a Prick or Traverſe-point in 
Alercators-Chart, anſwering to your reckoning for the firlt day, 
namely, until. the 20 of February at noon; it appears by your 
Journal that Prick muſt be to. the Northwards of the place from 
which you departed 5253 miles, and to the Ealtwards 57.2 miles. 
Now inſtead of the North or South columns, you may more 
conveniently uſe the laſt column but one, ſhewing in what Lati. 
rude every account deth fall; and ſo it appears, that the Prick 
for the 2 0 of February muſt be in the Latitude of 33 deg. 17 min. 
Therefore in the Meridian of the Swrmmers-Tſlands from which 
you departed make a prick in the Latitude of 33 deg. 17 min, 
and from that prick ſer down to the Eaſtwards in the ſame Lati- 
tude 57:2 miles, and where it ends is the Traverſe.point anſwe. 
ring to the 20 of February: the like may be done for the 21 
day, and ſo forall the ret, This 58 miles may be taken in the 
meridian from the Latitude of 32.deg. 22 min. to the Latitude. 
of 33 deg. 20 min. or otherwiſe you may take the half of it which 
is 29 miles about the middle between both latitudes, and double it. - 
But it is ſufficient to ſet down the ſums of every ewo or three 
dayes accounts, or ſo often as there isany notable Difference in 
your Courſe;; Thus if you would make a prick in the Chart, an- 
| ſwering to the 21 of Febraary, being the firſt ſumme; I ſee by 
the Journal, that ic muſt be in the Laticude of 34 deg. 24 min.and 
to the Eaſtwards of the place from which I depazted 1 g 2, miles. 
Therefore in the meridian of the place from whence I departed, 
I make a prick in the Latitude of 34 deg. 24 min. end from that 
prick I ſet in the ſame Latitude to the Eaftwards 1 32.2 miles, 
and where it ends is the Traverſe-point anſwering to the 2 1 of Fe- 
bruary,being the firſt ſum. This 1 32 miles may be taken in the me- 
ridian within, or a little without the two Latitudes , as before, 
namely,from 32 deg.20 min. to 34 deg. 32 min. 
 Inlikeſort, if yoa would make a prick for the ſecond ſum , be- 
ing the 24 of Febraary , it there appears that it muſt be in the _ 
| titude 
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titude of 39 deg.36 min.and @ the Ealtwards of the Traverſe point 
laſt before made 430 miles; therefore in the meridian of that Tra- 
verſe point I make a prick in the Latitude of 3g deg. 36. min. and 
from that Prick I ſet to thz Ealtwards in thz ſame Latitude 430 
miles, and where that ends is the Traverſe-point anſwering to the 
24 day, and the like is to be underſtood of all the reſt. 
Now this 430 miles may be taken ſeveral ways; for firſt, if I 
take one Degree about the middle of that part of the meridian,which 
is intercepted between the Latitudes of the two places (as from 36 
deg.zo min. to 37 deg.3 omin. ) and that degree ſeven times taken 
is 420 miles, then about the middle,namely, 37 d. I take 10 min. 
more, and ſo I have 430 miles, 

In like manner, you may take two deg. or 120 miles,to meaſure 
it thereby, which may be taken from 36 degrees to 38 deg. and the 
reſidue about 37 degrees, as before, &c. 

Or you may take the half of 430 miles,namely,2 1 5 miles,which 
is 3 deg. 35 min, which muſt be taken as before, about the middle 
of that part of the meridian which is intercepted b=tween the two 
Latitudes, and that doubled is 430 miles to be (et to the Eaſtwards, 
as before, | 

And thus may this or any other Reckoning be ſet down without 
knowledge of the Longitndes , but more aptly and exactly by ſome 
Loneitudes known, for then (hall you have in the two latt columns 
the ſubſtance and principal (cope of your reckoning ; namely , the 
Latitudes and Longitudes of all places, as you ſail, which may more 
eafily and exaQly be expreſs'd upon this Chart, tnep the Eafterly er 
Weſterly diſtances; Therefore how this alſo may be done, we will 
ſhew , but firſt ſomething' touching the ( ompaſs and the Variation 
thereof, which ought not to be negleCted in a reckoning. 


Q CHAP. 
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CHAP. X. 


Of the Variation of the Compaſſe , and how to redifie a 
Conrſe by the Variation known. 


points ef the Horizon to the Eaſtwards or to the Weltwards,which 
how to diſcover in kind and quantity , we have ſhewed heretofore. 

It may be thought, (and ſome men otherwiſe learned before 
this Property was fully diſcovered, have ſaid ) that this ſhould be 
ſome blemith and imperfeCion ina ſtone ſo precious ; But it is 
ſo far from being an imperfeRion, that it makes it ſo much the 
more precious > Yet (as I have ſaid) not without the induftry of 
him that uſeth it. He that is nevligent or unskilful to obſerve 
it, eſpecially in long Voyages and various Courſes , may be led 
Into many dangers by it, becauſe he frames not his mind to the 
Rule, but the Rule to his mind , imagining it tobe whar it is not : 

an 
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and hence I ſuppoſe, ſprang that Cuſtome of placing the Nyed!® 
or Fyars a point or half a point tothe Eaſtwards of the Nocth- 
point of the Card, thinking by this means to ſhun the labour of 
obſerving the Variatiop, which indeed they might, if the Vatia- 
tion were the ſame in all places, and at all times ; but becauſe it is 
not,this doth often encrea(e the Errour, 

But he that diligently obſerves the Variation, finds (as I ſay) 
no prejudice in it, only it requires daily, or once in two or three 
dayes half an hours work ; and this labour 1t doth abundantly recom- 
penſe ; for by this means he knows at the preſent hoy to dire& 
his Courſe, and for the future, by thoſe notes which he keeps of the 
Variations and Latitndes by him obſerved , he knows ( coming 
that way again) when he draws neer to any of thoſe places where 
ſuch Obſervations were made, and & falls the more certainly with 
any place intended, 

There is further diſcovered of late a motion or alteration in 
the Variation of the Needle, and this is ſcarce yet certainly diſ- 
covered. But comparing the Variations which were obſerved a- 
bout fifcy years paſt, with the preſent Variations: Tt appears they 
are leſſer Eaſterly, and more Weſterly by 6 or 7 degrees, then 
they-were at that time,” For whereas the Variation hath formerly 
been obſerv-d neer Lopdos to be 1 15 Deg: to the Eaſtwards,it doth 
' now ſcarce exceed 4 Degrees. And there is the like alteration 
(as IT have heard by ſome Mariners) in other parts of the World ; 
which we now leave to the further diſcovery of time and induſtry, 
and come to ſhew how to reRifie a Courſe by the Variation 


known, ] yp 


The point of the Compaſſe upon which you ſzil, and the Va- 
riation of the Needle known, to find the Rumb or Degree 
por whichthe Ship hath made her way, | 


— 


COTE rn es i I OOO - 


T is beſt that the Needle or Wars be placed direaly under the 
. Flower de buct, or North and South pointy of the (ard; and 
ſo in the Rules following we preſuppeſe them to be. Now 

Ne#dle baving ""—_— 
as 


then it is to be underſtood, that the 
Q z 
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(as for the moR part it hath) the ſhip doth not make her way 


upon that Rumb or Point of the Compaſs , which ſhe ſeems to (ail 
upen, buteither more to the right hand or to the left, according 
as the Variation is towards the right hand, or towards the left, 
and that ſo much towards the one fide, or towards the other ag 
that Variation is : We ſpeak not here of Lee-ward way , but of the 


Variation oply. Therefore for the ſolution of this Problems you mult 
know how much the Variation is, and which way z And how this 
may be done, we have briefly ſkewed upon th2 12 Caſe of Right 
angled ſpherical Triangles,and the 11 of Oblique,ywhich known, you 
may find the angle of the Rumb or Line of your ſhips way with the 
Meridias : being the thing in this Probleme required. 
A Table of the Angles of every Point and half Point of the 
(Compaſs with the Meridjan. | | 
| re : | JD. M. Y 
es: North South DO 00 North South | 
J Pate SADR <rarmmnns 6 
_1| NlgE | Slyw [11 15] Nlyw | ShE | 
1: | 16 52 
_2 | NNE | SSwW |2 30 NNw | .SSE 
22 oi. A 
_3 |{NE)N| sSwhS 33 45 NwWhyN| $EbljS 
3; 39. 32 
ob... N E S WW 45 _ OO Nw SE 
4; SBol | 
5 [NEVE] Swhw 156 15jNwhy wh} S&heE 
—_E 61 52 RET: 
' 6 | ENE | wSw i67 30) WNw | ESE 
== | 73 © 
0 ElyN | WhyS |58 be. Why N E by $ | 
al | |84 22 | i 
8 | Eaſt Weſt - 190 = Weſt Eaſt . 
| ' Add Eaft variation © Add Welt variation 4 
_ = Subftra& Weſt. SubſtraR Eaſt; 
E 6 ORs For 


ad. Ja. aan. | ds. kw dh # At. — Y 


1 two Rules followipg. ,- + 
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For the effeRipg whereof, we will (et down two wayes ; the 
one by the Pen alone, the other inltrumentally. If you doit by 
the Pen alone, althongh it be not hard to find what angle every 
point or half point makes.with the Meridian ; yet for your fuc- 
ther eale herein, I have expreſled the {ame in the; Table before- 
going ; the quarters of Points I have omitted, becauſe. the (teec- 
age upon a quarter.of a point is very uncertain, ( the points be- 
ivg undivided as uſually ihey-are ) for a man by his eye is abl2 to 
ouefle very neerly which is the middle between.two points, but he 
cannot gueſſe ſo.neerly which is the fourth part...” Yer. if you delire 
any quarter, you may addeto the next befare-going almoſt 3 deg. . 
namely 2 deg.49 min. 

Now then by the magnetical Rumb or Point of the Compaſs and 
Variation given, to find the true Rumb , you are to obſerve thz[c 

1. If the Kuneb and the F ariation be, both the ſame way from the 
Meridian ( namely, buhto the right hand, or both to the left ) adde 
them together, and that ſumme is the) true Rumb from that part of 
. the Meridian: — 

. Yet if thas ſunsme exceed go degrees , [uhſtratt it froms 180 de- 
- g78es », the remainder is the, Ramb from the oppoſite part of the Me- 
rT14GTIAP. . | 

.2, If the one be towards the right hayd, the $14 towards the 
left, ſubſtratt the variation from the Rumb, and the remainder is the 
true Runsb. OED FA 
. "Fer if the 'Rumb be the ſmaller number , ſubſtratt it from the V a- 
riatzon, and the remainder 1s the true Rumb the other way. _ 

Theſe Rules we (hall endeyour to llluſtrate by examples following. 
' But firſt For diftin&ion lake , we ſay the, Rumbs.of deorees from 
the North cowards the Eaſt, are towards the tight hand, and ſs from 
the South towards the Weſt; but from the North ts the Weſtwards, 
6n.the left hand, and ſo from the South Eaſtwards : For a mans face 
being towards.the North, the Eaſtis on his right hand,and the Weſt 
on his left, &c. - AD 
"In like fort for the variation of the (ompeſs, if it have Eaſter- 
ly var;ation, that is, if the Needle and Flower de Ince of the bn 

| | an 
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Rand to the Faſtwards of the North , we ſay that Variation is to- 
wards the right hand, for not only the North point bur all the 6- 
ther points of the Compaſſe diret a Courſe more towards the 
right hand then they would do, if there were no Yariation, And 
ſo if it have Weſterly Variation; that is, if the Needle and Flow. 
er de Iuce (tand-to the Weſtwards of the true North point of the 
' Horizon ,, we ſay that Variation is towards the left hand; fora(- 
much as pot only the North-point, but all the other points of the 
Compaſſe, ſtand more towards the left hand then they would ds; - 
if there were no Variation: This being premiſed, we come to give 
Examples of the two Rules befote-goins. 16D OG 
1. Let the Magnetical Rumb or Point of the Compaſſe be North- 
eaſt, and the Yariation'1 o degrees to the Eaſtwards; I demand the 
true Rumb? | | l 
Here the Rumb apd Variation are both one way ; that is, both 
towards the Tight hand -chereſofe, + + TONE 
To the Magnetical Ruttid being N-Exfitily (+ 45 des. © m: 
Add the Variation Eftetly 0 3 1). +6 deg. om; 
The ſumme is the true Rumb N. Eafterly 55 deg, om. 
z. Admit a ſbip fail upon-the Narth-point of the Compaſle, 
and that the Variation be'1 o deg.” to the Eaſtwards, How'doth the 


make her way? +. 1 4 TS = 6 Tags: 
©, The magnetcal Rumb 8 Nonh, that is, * *."00' deg. om, 
To which adding the Eafterſy pray { 10 deg, om, 
'The ſumme is the angle from the North part Eiqe ey Prune 
of the Meridi 0.the Eaftwards r0.deg. om. 


3+ Let the point of the Conjpaſſe be Eatt 3 point-Northethy, 
_ thatis, from tbe North, to the Eaftwards 7, points , which is 84 
de2.2 2 mip,and the Variation as before x,0.9eg. to the Eaftiyards, 


I demang the _true Rumb ? - 


| Which igalmoR by E, Ca hath the (hip rhade her wy.” 


To the magnetical Rumb being North-eaft, \ © 84 deg.22 m. 
Add the Exfterly Vatiation po rs deg,oo m. 
The ſummeis the anglefrom the Netth ,... . | 94 deg-22 , 
Which ſabrafted from  .. .- .- | 1 $0 deg.00 me 


There reſis the true Rumb South-eaſterly 


- The Sea- man's Prattice, 12F 


4. Example, Let the courſe by the Compaſſe be Welt and b 
South, that 1s, 7 points from the South to the Weſtwards, or 8 
deg.45 min, and let the Variation be as before 10 deg. to rhe Eaſt 
wards, what is the true Rumb > | 


To the Magnetical Rumb South Weſter! | 78 deg.4+5 mi 
. Addthe Eafterly V artation s 10 deg - : rar 
The ſumme is the true Rumb South weſfter! 88 deg.q45 min, 


You may conceive that the Rumb and Variation are here both 

one Way : namely , -both from the Meridien towards the right 
hand. For the Variation, of the North point is from the North 
towards the Eaſt, and conſequently of the South point from the 
Such towards the eſt, both towards the right hand of the Merid:. 
4n,as the Rumb is. 
' 5 Example. Let the courſe by the Compaſs be Feſt, that is , 
from the Soyth to the Weſtward;'$ points or 90. degrees , and let 
the Variation be as before 10 deg. to the Eaſtwards, I would know 
the true Courſe or Rumb 2? | 


To the Magnetical Rumb South-weſt | go deg. o min, 
Add the Vatiation Exſterly | To-Ceg. o min, 
po — - -- <bgnp the Seth | Loo deg. o min. 
Which ſubſtraRed from | 1 80 deg. o min. 
There refts the true Rumb XN eff $6 deg. o min. 


Let the'Coutfe by the Compaſſe be #+f, that 18, from the North 
to the Yefiwards 8 points or 90 degrees', and let the Variation be 
10 i; >the Feftwerds : I demand the true Rumb ? 


To the'Maenetical Rumb IN weft go deg. ofmin. 
| Add the Variation Fefterly = Io deg.o min. 
The ſurime is _ | Too deg, omin, 
Which ſubRrated from | x 80 deg. o min. 
There tetaains the trire Rumb S ref $6 des. © min. 


.Objeft. The Magnetical Rumb. being here weſt 90 deg. why 
thould it not a5 well be counted Ftom the Souch as from the North > 


. Anſw. It may be counted from either, for as itis counted here 


fram the North to the Weſtwards it falls under the firft Rule, 
LS A, beczuſe 
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becauſe the Variation is the ſame way: But if it be reckoned 
from the South ro the Weltwards , it falls under thz ſecond Rule, 
whereof we now come to give ſome Examples, ſuppoſing theſe al- 
ready given ſufficient to illuſtrate the firſt Rule? | 

7 Example. Let the point of the Compaſſe be NN W and the 
Variation 1 deg. Eafterly,I demand the true Rumb : 


From the magnetical Rumb N W 22 deg. 3o m. 
» SublicaRt the Eaſterly Variation Io deg. 00m, 
The remainder is the true Rumb N W 12 deg. 3om, 


$8 Example. Let the point of the Compaſſe be North, andthe 
Variation Eafterly 1 o deg. what is the true Rumb ? | 
From the Eafterly Variation 10 deg. o min, 
Subſira&t th Magnetical Rumb N W. ofs) deg. O hs 
The remainder is the true Rumb , the other 
way, nimely NE © | | 
Ozje#. The maenetical Rumb may as well be named North 
eafterly o des.-0 min. - © atk | | 
eAnſ. It may, but then it is ſubjeR to the firſt Rule, as in the ſe. 
cond Example, | | 
9 Example, Let th: Courſe by the Compaſs be Weft ,; that is, 
from the North to the WEliwards-$ pointy,or-g90.degrees,and let the 
wo be as before 1 &deorees to the Eaſtwards, what is the true 
Rumb ? : | | 


10 deg.e min. 


From the Magnetical Rumb N.W. 90 deg. 00 min. 
Subſtra the eaſterly variation ' 1o deg. 00 min, 
There reſts the true Rumb-N W + : + ” 80 deg. 00min, 


Here the Magnetical Rumb might as well have been'Squthiveſt. * 
erly go deg. and (o it had fallen\underthe firft Rule, as in. the fifth 
example. -: \i De ene 4 | 

10 Example. Let the Courſe by the Compaſs .be Weſt ; that 
is, from the South to the Weltwards ,$ points or go degrees ,. and 
let the variation be 10 deg, to thy weftwards , I demand the true 
Rumb ? :;pbotels h 


- From the magnetical Rumb $30, | | =", '" 56 fig, omln. 
Subſtra& the weſterly vatiation * ©.  "Todeg.e min. 
The remainder is the true RunbSW  * B8odeg. o min. 


If 


” ” _ af} 9 oth 
_ 
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If the Rumb here hed been reckoned from the North , as in the 

foxth Example, it had fallen under the fick Rule. 

' And this may ſuffice for the ilfuftration of the two'former Rules 

in the ſolution of this Problem, © Ot 


' The ame may alſo more eafily be reſolved , by ſuch an /»/frs- 
w#nt a$ is here deſcribed, as aſs two Cercles,the one being the 


| nethermoſt divided into four Quadrants,and every of thoſe into go 
. teg. _— from the North and South points, towards the Eaſt 
and Weſt. 
The other being the uppermoſt and moveable about the Centre 
divided; as the Card of the Compaſſe into XXXII Poznts, and 
thoſe again ſub-divided into halves and quarters. : 
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. By this you may readily find the true Rumb for any Courſe and + 
Variation given. .:. + - - , | | 2, 

. -For if.you turn .the North poigt of ths upper Circle, fromthe 
North point of the lower, ſo many deg: and the ſame way. that 
the Variation is, and then look iq the ſame upper Circle for the 
magnztical Courſe or poigt-of the-Cempals propoſed, you ſhall 
find right undec_it in the neather Circle what-gumber of degrees 
the ſame is diſtant from th2 N, or S. points of the £:ue Meridian 
to;vards the 'E..or W. which is the truz Rumb nere required. 

As ſuppole the Variation to bg 10 deg. Eatierly, and th? courſe 
by the Compaſs Eaſt balf a poigt Noctherly, and there be required 
the efue Rumb ? | 

I turn the North point of the upper Circl: from the North- 
point of the lower 10 deg, to the Ealtwards, and then I look in 
thzupper Circle, for Ealt half a point Noctherly , and right under 

itin the neather Circle I find 85. deg. and about one half numbred 
from the South part of the Meridian towards the Ealt , therefore, 
I conclude that the trfie Rumb required is from the South towards - 
thz Eaſt, 85: degrees and ſomething more. 

By this I»fframent allo (if you uſe the pzn only,as b:fore we have 
ſhewed)you ſhall readily ſee when to add, and wifen to ſubftraRt. 


CHAP. XI. 


To keep 4 reckgning of your longitude , and ſo to ſet down 
4 reckoning by longitude, and latitude only. 


N the example before given of.a Jowrzal, we have in the 
twelfth and laſt column expreſſed in fuch places aw it ſeemed 
molt requiſite , the Loxgitwudes, we come now to (hew how 
the ſame may be known, and firſt, 


I 


By the Rumb and Latitudes given to find the Difference of Longitmde.. 

As Radias is in proportion, to the Tangent of the Rumb ; 

So 1s the Difference of Latitude in meridional parts , 

To the Difference of Longitude in minutes. | 
* As let the Rumb be Norch-eafterly 48 degrees, and ſuppoſe a 
Ship to run upon this Rumb , from.the Latitude of 32 degrees 25 


MUN-- 
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mig. into the Latitude of 34 deg-24 min. theee — Bac 
| iapgncs of Longitude, --: - Here: 

\ The meridional-paris: anſmering; to. ”* degu34 oak Nice 


- The meridional, parts for: .., ..;.:..32... | :25.,- 1.2058 

-» The differgnce of {atitude i wn fuch parts iy (| > tat 
Say then, As Radzvs is in proportion eb niogo 5 6/3 
' To the taygent of the Rumb, e 48d. © min. _ 10.0456 


- $0 the difference of latitude in merid. parts. 142 | 2<t523 


To the difference of Longitude in minutes' © 155 | 297g) 
Theſe mitutes convertedinto dev. are 2 deg; 38 min. Whick! is 
the difference. of -Longitude required , as the fare is cxpreſledin- 

the Journal againſt the 21 of February. 

And thus failing upon one and the (ame. Rumb, -you may 'find the 
difference of Longitude , and ſo often aF'you alter your Rumb,; 
ſo often working by the ſame Rule you ſhall have all'tlie diffe- 
rences from place toplace, which added wi, my Ppt witole 
difference of Longitude. 

But you may alſo find the Difference of Longitude: neet thodgh 
at one operation for many ſeveral Rumbs and Diſtances, provided 
that thoſe Rumbs- differ not: much one' fron) another, ' As inthe 
. former Journalifronvthe 25: of 'Febrncry, tiff theſecond of Afar 

I ſail by ſeveral Rumbs and Diſtances from the Lafitude. of 4#3'dh> 
55 tin. into ths Latitude: of-48'degi if' you-woutd find the diffe- 
rence of Longitude herets enſwerabve at one operationy! ir-may be 
oy this Rule ; : 

difference of Longitude i in miles,” ---- X 

} 25 achdelejarnrd from themendianin miles. ::;= 5: 7 

--Sais the difference of Latitude in: meridionat Pages: * 7, 

.- Tothe difference of Longitade in.minutes::- | 

: As in that. example, the diff&tence of Latitude for all thoſe 
Courſes, as in the North column appetr$i#£$4 44; - 

Thedeparture from the meridian » as) 'there- in the Bat column 
<PEIISN 5 995% SD *W bs 84 tho 2 93-65 

"*Themerid- cthe intitade-dsu43 86h! py mills. (age 2939 
.- "The merid;parts for the latitude G5 $idegco mm; are 1 719295 


Difference of ——— — yo: STENY: _ 
2 
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Say then-, As the difference of” Latitude 2444 co. ar. 6.6trg 
To the departure from the Meridian 6301 3 7994 
Sothe difference of Latitude in.Merid.parts 353 2. 5478 


To the difference of Longitude in minutes, 910 2. 9591 

- Which zeduced into devrees, i is 15 deg.to min, And added to 
the former Lonoitude 21 des. 28 min. 

Gives the preſent Longitude 36-deg. 38min. for the 2 of March, 

The like may be dotie for the account from the ſecond of March 
to the fifth of the ſame; &c. 

But if your Courſes and Diſtances run ,. be all neer to one and 
the: ſame-Para!lel :of Latitude ( as-in this. Journal they are. from 
the 5 of March to the 8) and from the 8th to the 10th, then it is 
ſufficient to find what Longitude in that Parallel is znſwerable to 
the-miles of Eaſting or Wetting , or departure from the Meridian 
by this Rule. - - 

, A$thefine complement of the Latitude of that A 

Is in proportion to Radine ; - | 

* Bois the nutnber of miles in that Parallel, 

"To the difference of Longitude in minutes. 

As from the's of Merch to the $. the Latitude was neer 50 des. 
gn bateny diftance 1 $6, + miles: therefore, for: the difference of 

, ſay . 1-ac1m 
-- As ſabe complemens the Latirde, 5.6, 50 deg.:o min. 1 919 
-To:Rgdine ,' 

So is the departure from the Meridian 186 $3 3.2714, 

To the difference of Longitude 290 6. 3.4633 

Thus it appears,” the difference of Longitude is almoſt 291 mi- 
nutes, Which is :4,deg. 5 1-min:and this added to the Lomgitude upon 
the 5th of March, namely, to 46 deg. 52 min. theſum is 5x .d&g. 
43 mir; the Loneitude upon the 8th of March-: the like might be 
done for the 1 oth-of March: | 

Atlthoughthis laſt Rule be then fitteſt to be ſed; T when your 
Courſe i is dear Eaft and Weſt, or your difference of Laticudelinte; 
yetoit m8y allo be uſed at other times inſteacbof the two faritier, 
without any greaterronrÞiF you take'the middle degree of Lantute, 
or ſomenhat more, a8 in the RW Example. ihe 
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The Latitude upon the 27 of Febr#ary is dev. cc min. 
- The Latitude lion the ſecond of Match is be deg. " min- 

The middle Latitude or ſomeyhac more is 46 deg. 10 min. 
- Say then, As fine comp. the latitude 5. c, 46 deg. 10 m. 1595 

To Radins, 

© Sothe Eaſting or departure from the meridizn 630.1. 3. 7994 

To the difference of Longitude, 909. 7. 3.9589 

Which is almoſt 910 min. or x 5 deg, 10 m. as before. 

And thus you may. in the 12th and laſt column of your Journal, 
ſet down your longitude ſo often as yoy think 1s requiſite; and (0 in 
the two laſt columns you ſhall have the ſubſtance and principal 
ſcope of your Reckoning, namely, your latitudes and longitudes, 
which whenſoever you deſire te ſet down in CMercators Chart, or 
in the polar Chart, or in any other, graduated with degrees of longi- 
tude and latityde, you may readily do it, | | 

As if I would ſer down the ſumme of, the foreſaid Journal from 
the 19 of Febraary to the 10 of March, I find againſt the toth 
of March the laticude to be 49 deg, 54 min.. and the difference 
of langitude 5 4 deg. 5 3 min. Therefore in the latitade of 49 deg. 
54 min.. I draw an occult parallel, and reckoning from the Sunz- 
wers-Iſlands towards the Eaft 5.4 deg.5 3 min. Idraw by thatlon- 
gitude an occult meridian, the InterſeRign of this meridian with the 
foreſaid Parallel is the Traverſe-point,or tHe point repreſenting.th= 
place of the Ship, and the like is to be underſtood of any other. _ 

This form of keeping and expreſſing a Reckoning, is (as I con- 
ceive ) moſt apt and agreeable ( of all others that. I have ſeen or 
thought upon ) .to all. ſorts of Charts. or Maps, and to the Globe 
itſelf ; and to all the kinds or wayes of Sailing, that are.or may be 
uſed. . We will here add ſome other Papoſitions which may ſome- 
times be of good and neceſſary ule init. 


Fhe Rumb and Difference of Latitude given * to find by the 
' © "Table, the Diſtance in the Rumb,and the Departure 
from the Meridian thereto anſwerable,&c. _ 
" Ow to find che Northing or Southing , that is, the Diſance 


- in latitude; as alſo the Eaſting or Weſting, that 18, the Di- 
ſtance: 
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Rance in Longitude or departure from the Meridian of. avy Rumb, 
for any diltance run upon it we bave before ſhewed, the like ope- 
ration is it theſe Propolitiong following : namely, 
2 The Rumb and diſtance in latitude given: to. find tha diſtance 
in the Rumb, and the Eafting or Weſffing, © Af Pry | 
3 The diſtance and difference in latitude given : tafind the depar 
ture from the Meridian ard the Rumb. | pee 
T he difference in latitude, and departure from the Meridgan 
given: to find the C ourſe and Diſtance. el 
' 5 The Conrſe and Departure from the Meridian given : ta find 
the D ference of Latitude and Diſtance. ERS - 
6 1 he Diſtance and Departure from the Meridian given: to 
find the (onrſe and difference of latitude, | 
$o that with the firſt bzfore- handled , here are fx Propoſitions, 
and in every of them two things required; and they become 
twelve. Wewill not Rand to give examples of them all, but onl | 
of thoſe which are maſt uſeful, the reſt may by them be Loricdived. 
And firſt, to find the Eafting or Wefting of any Rub for any 
difference of Latitude, WE 
Admit a Ship run North-eaſterly 60 deg. (thatis, NE byE, 
and almoſt half point eaſterly ) trill ſhe have altered the latitude 43 
min.” how much'is ſhe departed from the meridian ? DIP 
I run down the colamn under 60 deg. till I find 42 miles, or 
420 tenths, and againſt it in the adjacent column I find 72 8 tenths, 
that is almolt 73 miles, which is the departure from the meridian 
to tlie Eaſtwards. = | 
If you would alſo have the Diſtance upon the Rumb , it is right 
again{t theſe numbers in the column of Diſtances, being in this 
"Example 84 miles. '- 6 oaths EET © On 
2» Example. But admit the run North-cafterly 60 deg. tilt the 
alter her latitude 1 deg, 32 min, what isthe eaſterly Diſtance > 
This x deg. 32 min. is 92 miles,or 920 tentbs,for which jf Tlook 
in the column under 60 deg.l find Ro.number.,.. 100 500 866 
ſo great , but the, greateſt number there. is .. $4 420 728 
500, Which ſubltraſted from 920, there re-_ | 


en I F z by * - 


mains 420, thetefore in that column under 6 od. 184 920 1594 
I; - 'F 


-— 
_* 


on  . 
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I look for theſe two numbers, namely, 500, and 420, and againlt 
the firſt in the adjacent column I find 26 , and againſt the ſecond 
728, which I ſet againſt them as above appeareth,and {> 2dding 
them, I find for this difference of Latitude, the departure from the 
meridian to be 159;2 miles. 

If further you deſire ch: Diſtance :un upon this Rumb,you have it 
tn the column of Diſtances, right againE the (ame numbers, as in 
the example above appeareth, where being added, it amounts to 


The Diſtance and difference in Latitude given ; to find the 
Runsb and departure frons the Meridian. 


' A Dmita ſhip cun upon ſome Rumb between the North and the 
Eaſt 84 miles, and then have altered her Latitude 42 m: 
the qu:(ion is, upowwhat Rumb hath ſhe'run, and how many miles: 
is ſhe to the Eaſtwards in Longitude. 
- I runcroſſe; che Table towards the right hand, looking in every 
ficſt column of Diſtances for 84, till I find againſt it in one of the 
adjacent columns 420, at the top of which column ovec 4206, there 
is 60-deg. ſhewing th2 Rumb to be North-eaſterly 60 deg. alſo 2- 
gainlt 429 in the adjacent: column I find:728 , which ſheweth the 
Dittance to the eaſt yards to be'almoſt 73 miles. 

2 Ex«mple. But if the Diſtance run be 184 miles, and the dif- 
ference of latitude 1 deg. 32 mit. andthere be required the Rumb- 
and Diſtance to the Eaſtwards? 

Becauſe the Column of Diſtances extends but. to 100 miles, and: 
and th2 Diſtance here given 1.834 miles, you may take the half 
thereof, which is 92 miles, and likewiſe the half of x deg. 32 min.. 
| which ig 46 miles, or 460 tenths, and then look, as before, where 
you find 460 againſt 92, for rhere in the top of the column you 
ſhall figd the Rumb, which in this examples 60.deg. ſheyving that 
the Rumb is frem th North Eafterly 60 deg. and in the adjacent 
column againft 92 and 460, you ſhall. find 797; which doubled 
(becauſe it isfor the half) is 1 594, ſh2wing that the departure from 
th2 m2cidian to the Eaftwards is 159.4 miles. Thele and th2 ret 
nay alſo be performed by the Doftrine of plain Triangles , as we 
tave formerly ſhewed. CHAP. 


. The Sea-man's Pradice. 


CHAP. XII. 
| Certain Problems towching Currents. 


Lthough the time be already expired which I aſſigned for this 
Work , and minz2 own more urgent occaſions call me away, 
yer ſecing itis neceſſary: in Navigation to take notice of Currents 
and to make a competent allowance for them : 1 will briefly ſet 
down certain Ploblems , ſuch as I have ſometimes thought upan, 
whereby a man may the better conceive and judge of that aliow- 
ance, the rather for that I know not any that bath handled it. 

Firſt then , it is to be conceived , that a Ship or other Veſſel 
ſailing or rowing where there is a Current hath a compound motion 
ariſing of two different Principles ; namely 7 of the Current and 
Ships way, ſo that here are three Motions to be confidered,; namely, 
tivo fimple, and the third compounded of them, The firſt fimple 
motion 1s that of the Current, wherevy it moveth, and is apt to 
move other things that are init, the ſame way. The ſecond of the 
Ship or Boat, asit moveth by wind or eares , or is apt to be moved, 
if there were no Current: The third, compounded of them, is the 
line of the Ships true Motion, The firſt, we call the way; or motion 
of the Current : the ſecond, the way or imple motion of the Ship : 
the third, her compound or true wy, The two ſimple Motions be- 
ing either of them according to right lines and uniform ( as in the 
Prob.ems following, we ſuppoſe them to be.) The third alſo, 
which 1s compoſed of them is a right line ; For whether the Ship 
ſail direfly oppoſite againſt the Current, or dire&ly with itthe 
ſame way, or whether the one croſſe the other at right angles or at 
oblique, yet ftill either motion being dire and uniform , they both 
together beget a right lined uniform Motion, becauſe the one retai- 
neth to the other one and the ſame proportion in every point, And 
according to theſe grounds we proceed in the Problems following, 
to determine the proportions of every of theſe Motions, and the an- 
oles which they make one with another. 


1 Ad- 
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. 1 eAdmit a (urrent run Eaft 3 miles an hour,and that a ſhip nnder 
- ſail run We#t direfily againſt it 6 miles an hour im her (imple ma- 
tion, what # her true or componni motion? 


From the ſhips ſimple tnotion | 6 miles 
SubſtraQ the Current | 3 miles 
Theremainder is the ſhips true motio 3 miles 


- 


So the ſhips true way 18 to the weſtwarcs 3 miles an hour. 

2 Admit aCyrrent run Weſt 6 miles an hour , and that a ſhip under 
ſail run direRly againſt it, 5 miles an hour by the Log : what is the 
ſhips compound motion, and which way. 


F-om the Current being the greater 6 miles 
Subſtra&the ſhips fimple motion - 5 miles 
Fhe :*mainder is the ſhips true motton I mile 


Which 1 mile ſhews, that the (hip by her compound motion 
falls a Giern, that is, moves to rhe weſtwards 1 mile an hour.. 

. . In the Experimental praGiice of the two former Problems, it may 
ſeem that a ſhip or Boat ſo ordered , . hath alſo-a miotion to the.righr 
hand, or to the lefr, but this comes to paſſe, becauſe itis hard, and 
in a manner imp»ilible to ttemme a Tide or Stream ſo exaly, but 
that the (hip will ſwerve, (or yaw as they ſay) either to the one fide, 
or tothe other. ; oe Py RRNg 
3 Admit a Current r#n Eaft , miles an hiny , aud that the ſhip alſo 

run Exft 3 miles an bour by the Log, what ## the ſhips true 
motion? © es 
To th ſhips ſimple motion | | 3 miles 
Add the Carrent | - 3 miles 
The ſumme-is the ſhips true motion - hs --6 miles 
| Sothe ſhips compound or true way is Eaſt 6 miles an hout.. 
4 Admit a Current run Eaſt two miles an howr, and the ſhip South 6 
mileres bour; what is the ſhips true motion, and which way? 

| In handling of any Art, to avoid circumlocution, there are uſed 
terms or words of Art,ſerving to expreſſe briefly the things handle. 
And foraſmuch as this ſubje& hath nor been formerly handled, nor 
the Principles or Grounds thereof laid: ( fo far as I know ) we will 
add a few ſuch terms as may ſeem moſt neceſſary , exprefling here 
what we mean by them, p- F207! 77 
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- + Letthe line A Brunfrom A to the Southwards, 
and BD fcom.B to-the Eaſtwards, and let A B be 
' inpropartion to B D,as ©toa2,003tol.. -.. 
Then: doth A B 'repreſent the line. of the ſhips 
ſimple metion, B D the motion of the Current, and 
A D the compound motion of the Ship. 

. And DAB is the angle contained between the 
line of the Ships ſimple motion, and the line of her 
' .. compound or true motion, which for brevities ſake 
| ©we wilt henceforth call the Angle of Defledtion. Alſo 
ADB. is the angle contained between the line of 
the Ships compound motion}, and the ſet or drift of 

\3\ the Current which we will call tbe avgle of Re- 

'® fleftion, i 

' Laſtly, ABD is the angle contained between the line of che! 

Ships ſkmple mgtion, and the ſet of the Current , which we will call 

the angle of Incidence. c 
T hen for the Rumib, the Proportion is thus : 


As the ſimple motion AB6 miles 68.47, $.2219- 
Is-to the Current: B.D 2. miles ©:3OL 
So is Radine 


To the tangent of -DefleQtion : DAB x8 deg; 26 min. 9.5230: 
So the Rumb upon which the Ship makes her way g00d 1s South 
18 des. 26 min. Eafterly, that is, SSE 4 degrees 4 minutes. 
ſoutherly. : 
2. For the ſhips true way , or compound motion. 
As the fine of the DefleRtions D A B 18 deg. 26 min. 0.5000 


To the Current ' -; DB 2 miles 0.3011 
So Radic = _ 5 
To the truz motion AD6.3 0.8011 

So the fhips compound motion is 6,4: miles bourly, that is, 6; 
miles almoRt. 


4 (hip ſails We es together by the Log 725 miles , but 
rf waa i 4 on 7 this ding to ib Southwards 15. 
. ile an hour: 1 demand bow ſhe hath ſailed, and how far ? ; 

T be Current ſetting 12, mile an hour, ſcts in 5,dayes 180, miles : 
Therefore,, AS 
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As the ſimple motion. AB 725 miles 7.1397 
Is to the Current _* DB 180 miles 2.2553 
Sois Radine , ———— 


To the tangent of DefleRion tDAB13d,57m. 9.3950 
1+ For'the Diſtance. ' | 
As fine compl. the DefleKions c DA B13d, 57 m. 0.0130 


1sto the imple motion A B 725 min, 2.8603 
'So is Radins : —__ 
.To the compound motion A D, 747 miles, 2.8733 


So the fhips true Way is Weft ſoutherly r3 deg.57 min.or South- 
weſterly 76 deg. 3 min, 747 miles. | | | 
6 A ſhip ſails Weſt frve dayes together by the Log 72.5 miles, in @ 

Carrnd ſetting p the Cdn axd then finds that be hath al- 

tered his Latitnde 3 degrees; 1 demani the motion of the Current, 

the true Rub, and true way of the ſbip ? TO 

This-Queſtion differeth little from the former, for ſecivg the 
difference of Latitude is 3 deg. the motion of the Current is. a $0 
miles : ſo there is given the ſhips imple motion, and the motion of 
the Carrent,as before, &c. | <1 
7 A ſhipin 6 Hours ſails from a certain Cape or Head-land South 

30 ies by the Log, in a een ſetting Eafterly,and thes obſer- 

wing the ſame (ape , he jmlds it bears N NW; T1 demand 

how faſt that Current ftts, and how fafrhe bath ſailed ? 


As let a (hip ſat from A towards B South 30'miles,but by means 
of the' Current, ſhe is driven more Eafterly, namelytoD/ from 
whence ſetting the Cape A, it is found yg NN W. And ſee- 
ing the Current ſets from- B\ towards Eafterly.z therefore 
the anvle of RefleQion B D Ais 6 points, that is, 67 deg. 30 min.. 
Here then is demanded the digance A D, and the drift of the Cur- 
rent in that time B D, ; 
-A8 the fine of the angle of;Refleions BD A 67d, 35.m.: 193 44 

-To the Gmple motion of the ſhip A B. 30 miles :-;, 77 11, 471 
So the fine of the.avsle of DefleQion 5 D A-B2z1£1d;3 0 minig,y$736 
To themotion'of the Current BD 12,35 ©! © © 140851 

. N Sant + 111141" And 


1-4771 


 —— 


To the compound motion of the ſhip 4 D, 32-27 F-FLLS 


8. Admit that Tulis-Rtairs near from: Billingſgate-ſtairs S, i, 

_ Sovtherly, namely , South-weſterly 40 degrees , and be diſtant ko 

Poles: and ſuppoſe the tide 'of Ebbe to run there Eaſtward 2: 

wiles 4n hour , and that a pair of Oares,, rowing 4% miles an hour , 

would go ſtraight over from the firſt to the ſecond: how ſhall theyrow 

over, namely, upon what degree-or point of the Compaſſe, and how far 
fhall they row to get thither, and in what time > | 


Let A reprefent Byl;uſ gateftairs, D Tulis-ftairs, AE'the 
.Empte motion'of 'the Boar, E'D the motion of the Current; then 
ts A the angle of DefleRion, E the angle of Incidence ; D the angle 
of Refleftion 1 30 deg, or 50 degrees. | 


As the ſimple motion of the Boat 4 £ 4* miles 9.34679 
Isto the motion of the tide- ” || D'E: 23 miles 0:397 94 
"So the finerof Refleion Ds 5odeg.”.: 9.88425 

To the fine of DefleRion' - - - © A 8234.3 ms 9.62898 


Thus then the poſition , from 4 to D, being South- wefterly 40: 


deg. 
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d:g. and the angle of DefleQion 4 2 3 deg.3.min.the poſition from 
A towards E, is South-welterly.63 degr. 3. min, that is, / S$ # 


Southerly, And ſo mul? thoſe Oares row to go ſtraight over. 
Secondly, for the diflance A E. 


 Fromthe angle of Reflechian D 5a deg.o0 mip. 

Subtcact the angle of Defleion A 23 deg. 03 min, 

And there reſts thz angle of Incidence E * 26 deg. 57 min. 
As the fine of Incidence _ sE 26 d.57 m, 0.34370 
Is to the true diſtance FAD. $0 poles I 90309 
So the fine of RefleRion 5 D Fo deg.o min. 9.88425 
Fo the fimple motion AE 135; poles 2.13104 


Laſtly , for the time , ſeeing 320 Poles make a mile , and they 
row, 4; miles an hour, itis 1440 Poles in an-bour : ſo the propor=- 
.tionis, 


As the ſimple hourly motion. L440 6-8416 

To the ſimple motion before found \ I-35 2-1310 

So is an hour in minutes, namely, 60 min. F.7781 

To the time required in minutes 5,8 Q.75a7 
And ſo long will they be rowing. 


9 But ſuppoſe they will rom barder , to go @ ſhorter cut ; namely, to 
go South-Weſt by Weſt, how faſt muſt they go torow ſtraight over, 
ard how far, and in what time? + 
Then ſeeing the Pofition;from to Dis-South-weſterly 40 deg. 

and SW. by #/ is South-weſterly. 56:deg.15. min. therefore the 

angle of DefleQion at A is 16 deg. 15: min; the angle of Refledtion 

D as before, 50-deg..o min. the angle of Incidence E is 33 deg. 


45 min. 
As the fine of DefleRtion +£s A r6 deg.15 min. 5F31r 
"To the motion of th2 tide D.E 25; miles 0.39794 


To the fine of the angle of RefleRion D 50 deg.o min. _ 9.88425 


To the fimple hourly motion of the Boat A E 6:34 0.85470 
Ang ſuch is-the hourly motion of the Boat, namely. 6355 miles in 
an nour.. 


Secondly, 
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Secondly, for the ſimple meation. 


As the (ine of Incidence sE33d45 m. ©. 25526 
Is to the true diltance AD 80 poles 1. 90309 
So the ſine of RefleKionD.5o deg.o min, _ --_ -ob8gny 
To the fimple motion * - A E 1 1 0,2 Poles 2, 04260 
Thus it appears they muſt row x 10,4 poles to get over. 
Laſtly, for the time. 4 
The hourly motion before found 6.34 reduced into Poles, is 21 9o;; 
As the ſimple hourly motion 2190 6.65956 
Is in proportion to an hour,or 6&5 min. 1.77815 
So is the ſimple motien before found 110. 2.04260 
To the time required 3322 min. 0.48031 


And ſo long will they be rowing over. 
10 But admit 4 Scaller rowing three miles an hour, wonld crofſe 
ftraight over at the ſame time, upon what point muſt be row , and 
| hewfer to get tithes, and in what time will be do it ? 
: Firſt, for the angle of Poſition, 


As the hourly motion of the Boat'A E 3 miles 9.522$8 
To the fine of RefleQRion D s 50 deg. 9.88425 
So is the hourly motion of "the ſtream DE 25 min. 0.39794 
To the fine of Defleion A 539 deg.4o0 m, 9. 80507 


+ Now ſeeing the pofition*for Brilinſgate to T xls fairs, namely 
from-A to D, 'is by ſuppofitron'to the WeRwards of the South 40 
deg. and the angle of DefleAion A is here found to be 39 deg. 40 
min. therefore the poſition from A to E is frem the South es 
'Weftwards 79 deg.;4o-m. which is Weſt and by South, and almoR 
1 deg. Weſtetly,-and ſo muftthat Sculler row to go firaight over. 

Secondly, for the diffance AE. 


From the angle of Refle&ion D 50 deg,.00 min. 
: © SubltraRting the angle of DefleKion A 29 deg. 40 min, 
There reſts the angle of Incidence E 10 dey, 20 Min, 
As the fine of Incidence - 'sE ro des. 20 min, 74624 
To the true diſtance  _ AD $0 poles 1.90309 
'So is the:ihe of RefleRion s D- 50 deg.o min. 9.88425 


To the fimple motion AE 341.p. 2, 53358 
ves 5, An 
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And thus it appears, that though the diſtance of the two places 
be but 8o Poles, yet if according to the queſtion , he row but after 
three miles an-haur, andthe fiream et after 25 miles an hour, then 
he muſt row 341;5 pokesto go ſtraightaver, 


Laſtly, for the'trme, 
Three miles is 960 Poles,ſay then | 
As the fimple hourly motion 960 7.01773 
To. the Gmple motion before found 3413s 2.53358 
So is an fiour'in minutes, namely, 60 min, 1.77815 
To the time required in minutes 2 158 1.32946: 


And thus it appears that the time requiſite to row over, rowing. 
3 Miles an hour ;. is 2 1;3* minutes, whereas we found before, that 
rowing there 4;.miles an hour, they might row over in 5; minutes, 
which is little more then a fourth part of the time. 
" There might be other and that great variety of Queſtions of this: 
nature propoſed and reſolved, many of good ulc in pradtice , 
which the Water-men by daily experience without other Rules ,, 
are able to eueſſe at ſomething neerly, ſufficing for their occafi- 
ons: my intent in theſe is eſpecially to -explicare the-Compound 
motion of a Ship, or other Veſſel ſailing or rowing where-there is: 
s Current ; which by ſuch familiar Examples may feem more evis 
dent. I cannot infilt upon them by reaſon of mine other occaſions, 
nor ſpend that time in theſe here handled, which elſe I ſhould have: 
dome ; whence if any defe& or miſtake ſhould ariſe, if the Reader 
be_pleaſed to give me- friendly notice of it, I ſhall as thankfully 
_ ;—— reform it... We propoſe next a queſtion at Sea, which: 

toe thts. : | 


11 There i 4 Current- at Sea- ſetting Eaſt 12 miles in 24 bours, 
a ſhip ſails in the ſame from @ certain Port Weſt Sourh-weſt 6 days, 
and then returning thence,and ſailmg.N E by North 3 dajes falls 
with the Port from whence he firſt departed , '1 demand whar 'b's 
dead Reckoning was outwards , and what back agar, and how far 


theſe two\Parts were aſunder, aud win what port of the Compaſs? 
k AS- 


Ag let the Current ſet from E towards D, andet the fic Port 
be A,the ſecond F,and ket the Courſe outward bound be repreſented 
by A E, and the Courſe homewards by D A, &c. 

And foralmuch as D E is an Ealt and Wett line, and A E weſt- 
ſouthweR, therefore the angleat E is.22 deg. 3o min. and by'the 
like reaſon, the angle at'D is 123 deg. 45 min. or'56 deg. 15 min. 
and the angleatA 33 deg. 45 min., and E D being'the ſetting of 
the Current for 9, dayes,is 208 miles. 

yy Foe then, fi the dead Reckoning qutward, namely A E. 


As the fine of 'the angle at 4 5 33 deg. 45 min. 25526 
To the.line,D E 108 miles 2.03342 
So.is the fine of theavgleat D [556 deg.15 min. 9.91985 
To the line A E - 161; 2.20853 


Thus A E his dead Reckoning outwards is 161.5 
| Secondly, for A D, ; 
' As the (ine of the angle D AE 533 ceg. 45 min, 25526 


Is to the line D E _._ xo8 miles 2.03342 
So is the ſine of the aveleD E & $22 deg.30 min. 9.5 8084 
To the line AD © 74724 miles -1,87153 


Which 74;t miles is his dead Reckoning holmewards. 
Thirdly, fer the angle DAF or DF A. 


The fide A D is found 74:2 miles, 

The (fide D-F ſor 3 'dayes, is 36 miles. . 
 Thefmmeof bath is ,.. © 1104 
Their Difference is 


i 2648 | EANS: 

The ſurnme of the angles DAFand DF A 56 deg, 15 M- 
The half ſumme iS 28 ©6755, 
fg. 
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As the ſumme of the fides 1104 3. 93763 


Is to their difference +. "2364 1.58433 
So is the tangent of 28 deg. 072 9.72706 
To the tarigent of To deg.32 M. | 9.26933 


| Which addedtogether,make the angle D F A 38 deg. 395. 

' And ſeeing the Rumb f;om F to D is Eaſt , and theanele DE A 
3$ deg. 39 m.3, therefore the rumb from F to A isto the North- 
wards of the Batt 38 deg. 39 m.;, thatis N E by E almoſt halfa 
point Northerly,'which 1s the rumb from the ſecond port to the firſt. 

Laſtly, fer A F, the diflance of theſe twa ports. © 


As the fine of the angle DF A, s 38 deg.39% +204 
To the dead reckoning , om" 
homewards AD 74: miles. 1.87153 
So is the fine of the angle D856 deg.r5 m. * 9.91985 
To the diftance A F 99 .;zz miles : I. 99571 


Thus the true diſtance of thoſe two ports is'99 miles, and ſome- 
what more. | 

Sundry other queſtions of like nature might be propoſed , which 
to him that well underftandeth, theſe will not be difficult. 

Theſe Principles a little infarged may further with a few Expe. 
riments be appliedin the diſcovery of ſome myfteries in _—_— 
motions not yet divulged ; though' much endevoured'by ſundry fa- 
 mous men in ſeveral parts of Exrope, but theſe we (hall not touch 

at preſent. | 


12 To find where there i a Current .at Sea, alſe which 
Eo? bas; «1 way it ſets, nad: how faſt. 44 
"2 may be done by comparing the reckoning outwards with 
- the reckonins homewards, whereof we will give an Exarnple 
or "to. be 
Firſt, admit a ſhip ſail from a certain Port, by one or ſeveral 
Rumbs or: DiRances, till ſhe: artive' at a fecond ,-and there-find 
dckoning by Courſe and Ditance , rhat ſhe" is more Southerly 
than the Port from :which ſhe departed by 53timiles; and more 
Welterly by 145 miles: — his Reckoning om 
| x w 


—_— 
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when he arrives again at the firſt place , he finds himſelf to the 


Northwards of the ſecond 541 miles, as before, andto-the Ealt- 
wards 305 miles. Now ſuppoſing he were thrze dayes outwards 


bound, and five dayes homewards bound , I would know which _ 


"may.the Current ſets, agd how fali> Here becauſe the taſterly 
diſtance homewacds is greater ther: the weſt:rly diſtance outwards; 


therefore from the Ealterly diftance 305 miles, ſubliraR the welt- 
erly diltance 145 miles, the remainder being 160 miles, is the mo- 
tion of the Current to the Weftwards, | 

And. chus it appears ,. that that Current ſets to the weſtwards., 
I ns miles in eight dayes, that is,2 o mites a day,or 5 of a mile eve- 
ry hour. 
' 2. Example. Admit a ſhip (ail from the Summer-Iſlands, by 
ſeveral Rambs and Diltances, till ſhe arrive at Cape Codd-in 
New- England, nxmely, from the Eaſt part of the Summer-Iſlands 
(the Variation being allowed) firt, North 20 miles, and then 
NNW 150 miles, the ſecond. day. N by W 1eo miles +. the 


North [South Eaſt | Weſt | 
North 2o miles 3o-of < © 
Notth N W 150 miles |t 38 6j— F7. 4 
* North by W 180 mifes 76 5|=—|—|35. 1 
North go. miles ''. {| 90 © X 
. Northeaſt 88 miles 62 | ——|62 2] 
_ '528 miles!/487 3 62 2192.5 
62. 2 
|.30: 3 bi 


third day North 90 miles, the: fourth day N\Eaft 88 miles, and 0 


arrive at Cape Codd: then by theſe Courſes and Diſtances we 


gather by the fore- going Table,that Cape Codd ſhould by this Reck-- 
oning be to the Northwards 487 miles: and to the Weſtwards 30 


miles, as here appears. - 

Now-luppole ſhe ſail-back again from Cape Codd: towards the 
Swunmer- Iſlands,the firft day SS W. x Fo miles;the ſecond day SS W 
160 miles; -the third day-S by W 130 miles ;- the fourth day South 
1:40- miles ;. the fifth day Eaſt 1 10.miles, and ſo be came again'ts 


the Eaſt part of the Summer-Iſlands. South, 


— 


"We 


£ 


| | " North|Sourh | Eaſt Weſt 
| SouthSW 150 miles | 138. 6]—-—|57. 4 
 SouthS W 160 miles -|——|t47, $—|6:. 3 
South by W 1 3o.miles; |-—129.5þ—[25. 3 4 
: 4 South x40 miles © pnnui4oo— 
- "Eaſt 2ro miles 0 ſ— -[1 1040} 
690 miles.) 5 $4-0/110.0|144:0 
110.0 
Fo | ib I 


Theſe Courſes and Dilances make, as here appeareth, the Suns 
Iflands to be to the Southwards of. Cape 5 54 miles, and to the 
Wettwards 30 miles, - . -- | 4 | 

Therefore by this: laſt Reckoning back again' Cape Codd ſhould 
be ro the Northwards of the Swnemer-1ſtands 554 miles, and to the 
Eaſtwards 34 miles, whereas by the former reckonings outwards, it 
was to thz Northwards only 487 miles, and to thz Weſtwards 30 
miles ; ſo that the difference of theſe two reckonings. outwards and. . 
back -a2ain-is 67 miles /Northerly, and 64 miles Eaſterly, which 
ſheweth that the Current in that time, namely,in g'dayes, hath ſetto- 
the North-wards 67 miles, and to the Eaftwards 64 miles ; that 18, 
Northeaft-little Northerly 93 miles, as by the fore-going Table 
doth appear , which is-104 miles every day. 

' And what we have here done by-the Tables might have been- 
done (as the fore-going Problemes) by the DoArine of plain Tri- 
angles. bot. 
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